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page one 


summer circuits issue ... 


...One of the most popular Elektor traditions! 
Once a year, we do our utmost to produce ‘over one 
hundred' novel, intriguing and original circuits. 
Furthermore, every year we try to do better than 
the year before. Not so many application notes 
using brand-new (and therefore not-so-readily ob- 
tainable) components and more truly practical cir- 
cuits, covering a wider range of topics. 

In the ideal case, every circuit should be fully tested 
in our own lab before it is published. In practice, 
this is always true for our own designs and for 
projects that are published with a p.c. board. The 
remainder (application notes and external contri 
butions) are all studied carefully, tested if possible, 
and otherwise treated according to our motto: 
"When in doubt, cut it out’. 

Of course, tradition also dictates that there must be 
a ‘Joke circuit’. In the past, we've had a Fuse 
Destroyer, a OV Reference and a No-noise Preamp, 
to name a few. Often, these will also work — in the 
sense that they do exactly what we specify. This 
year's version doesn't work. (No, we won't tell you 
which one it is). 

We are often asked where all the circuits come from. 
Application notes? Yes, a few, with reference given. 
Readers? Again a few, with author's name included. 
Preview of (parts of) coming Elektor designs? Very 
rarely. Our own design, purely for this issue? Yes, 
usually! So why ‘waste’ them as one-page articles or 
less? Because we promise ‘over one hunderd circuits’, 
that’s why! If we gave them all the full description 
that they merit (or that some magazines would give 
them ...), this issue would be a fairly thick book. 
So we squeeze them in. 

One more ‘tradition’. Almost, anyway. Over the 
past few years, we have come to associate the 
Summer Circuits issue with a competition. Last year 
we had ‘Canned circuits’. This year, various different 
sources gelled into a new theme: Photography. Most 
Elektor readers are photographers, and many 
Elektor covers are based on photographs. So why 
not let our readers make ‘cover’ pictures?! It’s 
certainly worth a ‘shot’... The competition details 
are given seperately, but the basic idea is clear: use 
up the last few frames on that ‘holiday’ roll on 
something electronic. You never know: your artistic 
creation may win the jackpot! 

And what of the future? From the September issue 
on? Who knows . .. We'll do our utmost to ‘surprise’ 
you! 
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electronics in focus 


Electronics and photography are two hobbies that 
often go hand in hand, and so it is hardly surprising 
that many of our readers are amateur photographers. 
Furthermore, electronic components or complete 
circuits on a p.c. board can be very attractive and 
colourful. An often-heard comment from the 
‘uninitiated’ "| don't know what it is, but it 
looks very pretty! 
Developing this idea a stop further, and without 
implying a negative view of electronics, it seems 
worth a shot to make it the subject of a competition. 
To put the whole idea in perpective — and give a 
clear picture of the wide scope that we have in 
mind — it is worth looking at Elektor covers over 
the last few years. They all relate to electronics in 
one way or another, and they are often based on 
‘one or more photo's. 
The rules of the competition are few and simple: 
the subject must be related to electronics; 
only colour photo’s or slides can be entered, and 
negatives of prize-winning colour photo's must 
be made available to Elektor on request; 
the deadline for entries is September 15th, 1981; 
the decision of the judges is final, and it is 
regretted that no correspondence regarding 
entries can be entered into; 
all entries become the property of Elektor 
Publishers Ltd. 
Since electronics and photography are both expens- 
ive hobbies, we have decided to offer cash prizes. 
The total ‘prize money’ is £ 1000, divided as follow: 
First prize: — £200 
Second prize: £100 
Third prize: £50 
And 25 runners up will each receive a prize of £20. 
Furthermore, there will be 50 free Elektor sub- 
scriptions for 1982. 
All in all, it is well worth taking a new view of your 
electronic ‘junk’ and then, having got into the cor- 
rect frame of mind in the process, slide out of your 
easy chair, roll out the camera and start shooting! 
Send your entries to: ba K g 
Electronics in Focus, 
Elektor Publishers Ltd. 
Elektor House, 
10 Longport, 
Canterbury, 
Kent, CT1 1PE 
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scoreboard 


article is intended 
petitions where competi- 

ints. Scoring can 
d' in the heat 


warded or deducted 


by the process of pushing one of two buttons — one 
push, one point. When for instance the scorer has 
already awarded points and the referee reverses 
the decision the correction can be carried out 


easily. 
The circuit of the scoreboard i 


The counter | 


decade counter. 
counting UP and the other for 


tial. In this 


s shown in figure 1. 
well known 74192 
Jock inputs, one for 
counting down. The 
either of the 


count (or clock) pulses are created by 
two flipflops formed gates N1, N2 or N3, N4 
i ch S1 or S2. The two 


which are triggered bY swit 
Munters are connected in series to 
mum count of 99. 

The 74192 presents the information at 
in BCD (Binary Coded Decimal) format 
fore some form of decoding is necessar 


7 segment displays. he 


For this purpose t 
(an updated version of the 7447) BCD to 7 





NA = CY = 7400 


D 
Loz = 7750 


tpi 


provide a maxi- 


its output 
and there- 


decoder/di 


typ 
used, Sw 


when presse 
t will be apparent that the 


of each 
tor. 
tained i! 
appearat 


gate current of 5 mA. 
Af the mains version 


for both 
retained for use by the "corekeeper in case he is 
tunable to see the larger one. 

all of the TTL ICs 


LS devices can be used to replace 


WARNING: 
their aquaintance with tl 


250 V 


take extra care when con: 
version. 






The bulbs are 

































river is used. This IC carries out all the 
between the counters ant 
in fact connected directly to its 
limiting resistors. Virtually any 
‘anode 7 segment display can 
itch S3 is included to reset the score an 
d both displays will revert to zero. 
LED displays will be 
a larger audience is 
the design for a very 
the right of figure 
bulbs and should be bright 
to be visible from hundred yards 
he complete display can be as large as 
by carefully spacing the bulbs. The wiring 
shown in the illustration. Each segment 
display requires à triac and à driver transis- 
15 or 25 Watt and can be ob- 
for a more “professional” 
ust have a turn on 


iogether too small where 


concerne 
much lar! 


d and for this purpose 
ger display i 
OV 


various colours 
nce. The triac used m 
is built a 74248 must be used 
1CA and IC5. The LED display 


mixed. The supply 


cannot be 
350 mA while TTL 


e no wish to renew 
e physical properties of 
AC when connected with their person should 

structing the mains display 





pre-amplifier 


Nowadays, there are quite à number of amplifier 
which usually contain the 

‘section and all the necessary 

at is normally required is 


heatsink and connect the 
wer supply. Of course, a 


preamplit article sets out to 
describe such a 


The entire pre constructed around a 














elektor july/august 1981 — 7-03 


single IC (the TDA 1054, which is designed for this 
application). The circuit diagram for the left-hand 
channel of i wn in figure 1. The first 
section of sistors which are 
used to form a magnetic Cartridge preamplifier with 
RIAA compensation. This is the ‘standard’ straight- 
through type and is not. likely to need further expla- 
nation. It is followed by the input selection switch, 
S2, which connects either the tuner socket or the 
tape recorder socket to the second half of IC1 in 
addition to the cartridge preamplifier. 

The tone control section is passive SO that no 
problems can arise from too much control. This is 


11 = TDA 1054 











‘Specifications: 

input sensitivity to give 775 mV rms output at a frequency 
of 1 kHz: 

magnetic cartridge — 3 mV 


tuner — 220 mV 
tape input — 220 mV 
input impedance: 50 k2 


balance control variation: 
bass boost/cut: 

treble boost/cut: 
harmonic distortion: 


12dB 

+ 13 dB (100 Hz) 

4 13 dB (10 kHz) 

< 0.05% (f = 1 kHz at an 
evel of 775 mV) 

frequency response: So Hz ...24 kHz (+ 3dB. 

‘tone controls in the 

midposition) 


signal to noise ratio (at 775 mV? esde 2 [5 6 | 


Resistors: 

R1 RI.R10,R10 = 47 k 
R2,R2 = 1802 

R3,R3 = 820 2 

RA4,RA = 2702 
RS,RS,RS,RS = 150 k 
R6,Re = 10k 
R7RTRISRIS = 15k 
R9,R9 = 220 k 
R11,R11 = 2k7 
RIZRIZ-12k 
R14,R14' = 33k 
RIS,RIS = 470 k 
R16,R16' = 1k5 
RIZRIT = 39k 
R18,R18' = 680 €) 
RI9RI9 = 1209 
p1p2p3 = 220 k LOG stereo potentiometer 
p4 = 1 k LIN potentiometer 








Capacitors: 


C262 = 10/25 V 

C3 C3 = 47/10 V 
Css = 15n 

C6,C6 = 4n7 

C7 CT c10c10 = 608 
cece = 68n 


c15 = 100 u/10 V 
C16 = 470 u/35 V 
17-3300 


Semiconductors: 

B = B40C500 
1C14Ci' = TDA 1054 
1c2- 7812 


followed by the volume control, P3, after which the 
signal is boosted by the opamp contained in the 
second half of 1C1. The gain ‘of the opamp is deter- 
mined by the ratios of resistors R16/R17 as well as 
R18/R19 * PA. 

The required 12 V supply for the preamplifier is 
provided by an integrated voltage regulator (7812). 


comi 
printed circuit board (see figure 2) refer to the 
devices required for the left-hand channel. 


(SGS-Ates. application note) 


0—0-0-0-9 
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a car radio 


The TDA 2004 from SGS-Ates contains two bal- 
anced class B power amplifiers. The IC was designed 
especially for use as an in-car stereo amplifier and 
for this reason it is housed in a strong package and 
protected against all kinds of overload. For example, 
output short-circuits OF disconnection of the loud- 
speaker, overheating of the chip, peaking of the 
power supply or even briefly reversing the polarity 
of the supply connections are unable to destroy the 
device. 

With the component values shown and with a 
supply voltage of 14.4V (a fully charged car 
battery), the stereo amplifier is capable of delivering 
a power output of at least 6 W, typically 6: 5 W with 
a load impedance (RL) of 4 Q. It can also handle a 
load impedance of 29, in which case the output 
power is a minimum t 9 W, but typically 10 W. 
Power outputs of this order are subject to about 
10% distortion, however, 1f lower power outputs are 
acceptable, 4W with à load impedance of 49 or 
6W with a load impedance of 22, distortion is 
only in the order of 0.3%. 

The voltage gain of the left-hand channel is deter 
mined by the ratio of R2 to R1, and that of the 


1 










righthand channel by the ratio of R6 to R7. With 
the values given, this will be 50 dB. Therefore, a 
signal of about 50 mV is required at the input to 
give the maximum output, If this input sensitivity is 
too great, 8 50kQ stereo potentiometer can be 
included at the input. The impedance of the non- 
inverting amplifier input is minimally 100 k& 


2 





01509 2 


The network consisting of resistor R3 and capacitor 
CS (and R5/CB) isincluded to prevent the amplifier 


Obviously, the 1C must be kept sufficiently cool. 
However, the well thought-out design makes ita 
very simple task to mount the device on an adequate 
heatsink. The thermal resistance of the heatsink 
should be at least 4^ C/W. 





‘chopper’ 
front-end for 


power 


supplies 


Power supplies with high output currents, and 


specifically those with adjustable output voltage, 
pose a heavy load for the series regulator transistor 


fue to the large amount 
can be reduced by meal 


‘of power dissipation. This 
As of a simple additional 


circuit. Since the dissipation will be reduced, the 
size of the heatsink for the series transistor can also 
be made smaller, in fact, the rear of the case will 


quite often be sufficient 


possible to use a single transistor instead of the 
more usual two or three in parallel. All in all, this 


means that the addition: 


described here could well be offset by the savings 


| cost of the circuit to be 


on the size of the case, the heatsink and the number 


of power transistors in th 


e original supply circuit. 


The additional circuit is connected between the 
positive side of the bridge rectifier and the series 
pass transistor. In fact, it has two outputs: ons is 
connected directly to the collector of the (NPN) 
series transistor and the second is connected to the 


actual regulator input of 


the original power supply- 


The output voltage at the emitter of the series 


transistor is also fed back in to the extra circuit. 
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The circuit operates as follows: The 741 opamp is 
connected as a comparator- 1t compares the voltage 
at the emitter of the series pass transistor, which is 
applied to the non-inverting input, with that of the 
collector voltage, which is applied to the inverting 


ie 5V6 zener diode keeps the voltage at the 
inverting input of the opamp 5.6 volts lower than 
t at the collector. The output of the opamp 
therefore triggers the thyristor every time the 
collector/emitter voltage of the series transistor 
below 5.6 volts. The 4700 pF smoothing 
is then re-charged briefly. 
lator circuitry of the power supply which is 
connected to this unit is powered separately via 2 
diode and its own small smoothing capacitor SO that 
itis always under power and remains independent 
of the pul i 
power supply via a very Yimple voltage stabiliser 


un ain supply The 741 recaian its 


circuit, so that the IC is protected from too high à 
supply voltage. 

The additional circuit, as given here, can be used in 
principle with any power supply circuit capable of 


maximum output of 25 V. The value of 


the smoothing capacitor should be 2200 uF per 
amp, in other words, the value given (4700 HF) is 
intended for a two amp power supply. The nominal 
current rating of the thyristor should be at least 
three times greater than the maximum output 


supplies which have @ fixed output 


voltage, it is possible to reduce the collector/emitter 
even further. This is determined by the zener diode 
and the lowest practical value is 3.3 V. To be on the 
safe side, it may be advisable to include an extra 
470 Q resistor in series with the base of the power 





VOLTAGE 
REGULATION 
CIRCUITRY 
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loudspeaker 
peak indicator 


Nowadays, any decent loudspeaker unit is, fortu 
nately, pretty resistant to rough treatment. However, 
problems can arise in the living room when the 
volume is turned up high enough for clipping to 
occur. At that point substantial distortion and 
higher harmonics can be generated. This does not 
only spoil listening pleasure but it can actually 
damage the tweeters. A measure of protection can 
be acheived by the use of a clip or peak indicator, 
an extra not yet normally included in the majority 
of audio amplifiers. 
The peak indicator described here can be connected 
directly to the output of the amplifier or even fitted 
into the speaker since à separate power supply is not 
required. 
The circuit will respond even to very short peaks 
making it highly suitable for determining when the 
amplifier is about to peak (in other words, it is not 
just an overload indicator). The peak power level at 
which the circuit is expected to respond (that is, the 
peak voltage) is adjustable between 15 and 125 Watts 
with an 8 ohm speaker (14... 45 V). The circuit 
Will light a LED when the amplifier just delivers its 
peak power enabling the listener to actually see 
When things begin to 99 wrong. If the LED only 
occasionally lights everything is fine. When the LED 
begins to light continuously then it is time to turn 
the volume down a little 
The circuit diagram for the indicator is shown in 


°*6 


Components required 






Resistors: 
00 2. 
27k 
R3 = 5k6 
R4 = 2k7 
R5 = 8k2 
RG = 39k 
R7= 2202 
RB=1M 
R9 = 3k3 
R10=279 


$1 = 100 k adjustable potentiometer 


Capacitors. 


c1=100n 
C2 = 220 uF /50 V 


Semiconductors: 


D1 = 1N4004 
D2,03,D4 = 1N4148 





figure 1. Its power supply is derived trom c^ 
C1 which is charged via R1 and D1 from the speaker 
output of the amplifier. Half-wave rectification was 
considered suitable since ‘normal’ 45 V transistors 
can be used. 

With no signal input all transistors are switched off 
and therefore current drain from C2 is virtually nil. 
When the input signal level exceeds a certain value 


June start to conduct This switches on T2 
causing C1 to charge rapidly. Resistor R7 has been 


collector current of T2 from being exceeded. Both 





pacitor 



























(dependent on the setting of P1), the voltage at the 
junction of R2 and R3 will reach a point at which 


permitted 


included maximum 


transistors T3 and T4 will now conduct and LED 
D5 will light. The current through the LED will be 
maintained at 20 mA by C2, independent of the 
speaker signal level. When the input voltage then 
Grops below the preset level, T1 and T2 will switch 
off. However, the LED will remain lit for a few 
moments longer while C1 discharges via R7 and R8. 
Construction should not present any problems if the 
printed circuit board shown in figure 2 is used. It 
would probably be advisable to use the larger type 
of LED for maximum ‘visibility’. Calibration is 










carried out in the following manner. If the peak 
power of the amplifier Ws known, its peak voltage 
Pan be calculated with the formula: 


V peak = 2 X Ppeak * Rispeaker 


Connect the indicator circuit to à stabilised power 
supply (positive to point A), ‘and set the DC supply 
level to the calculated value P1 should then be 
turned back until the LED just begins to light. 


polarity converter 


Analogue or digital voltmeters (or both!) are a very 
important requirement for the electronics labora- 
tory, be it amateur or professional. Therefore, the 
easier it is tO measure voltages, the better. In the 
case of most analogue meters and some digital ones, 
it can be something of à nuisance when the probes 
have to be changed round every time the voltage to 
be measured assumes the opposite polarity to the 
one measured previously. Forgetting to do this 


The circuit presented here helps matters consider- 
ably, as the output voltage will always be positive 
irrespective of the polarity of the input voltage. The 
i ‘polarity’ output which will 
produce an output of +Ug when the input voltage is 
Ü when the voltage to be measured 
is negative. Provided the circuit is calibrated cor- 
rectly, the overall accuracy is guaranteed to the 
iin than 0.5% of the maximum input voltage 
(Uj). 
The calibration procedure for the circuit as follows. 
Resistors R12 and R13 are disconnected from R10 
and linked to each other. ^ level of *1 V is then 
applied between the junction of R12 and R13 and 
ground (QV). The Output voltage (A4) is then 
adjusted to 8 minimum level by means of preset 
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During this operation care should be taken to 
ensure that the LED does not remain lit for too long 
because it may cause the dissipation limit of T4 to 
be exceeded. 

Once the clipping level has been set, the circuit may 
be connected to ‘one of the speaker outputs of the 
amplifier or, if ‘desired, to one of the speakers. It 
may be possible to modify the circuit to operate @ 
relay that rings a bell . . . OF fires a cannon perhaps? M 









potentiometer P3. This is called the common mode 
rejection ratio (CMRR) preset. The polarity of the 
1 V test voltage is then reversed (—1 V). A certain 
voltage (several millivolts) will now be measured at 
the output and P3 is adjusted once more to reduce 
this level to about half. 
The above procedure is repeated by alternately 
reversing the polarity of the test voltage and ad- 
justing P3 until the measured output voltage is the 
same in both cases (at 41V and 1V) 
CMRR will then be set to its maximum level. (The 
low output voltage is due to the offset of A4 and 
can not be completely eliminated). 
The next step is to connect resistors R12 and R13 
as shown in the circuit diagram. The input is then 
short circuited and the overall offset of the circuit 
can be reduced to 2 minimum by means of preset 
potentiometer P1. 
Once this has been accomplished, a known input 
voltage of, Say, +1V,is applied to the input and the 
gain of the unit is adjusted by means of P2 so that 
the output voltage is equal to the input voltage. 
The circuit will now be correctly calibrated and 
ready for use. 
Last, but by no means least, the circuit should be 
provided with a stable power supply- This is because 
fluctuation. in supply voltage level would mean 
having to calibrate ‘the unit all over again. 

2 















POLARITY 
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temperature 
recorder 


This circuit, together with a certain amount of 
mechanical ingenuity, makes it possible to construct 
a relatively inexpensive piece of equipment which 
can be used to record à temperature curve. An 
ordinary radio control servo is used to operate the 
|t uses a negative temperature coefficient 

The circuitry around 


en. 

(NTC) resistor as the sensor. 

N1, N2, T1 and T2 forms an oscillator whose pulse 
eous value o! 


is fed directly 


is specifically 
h is abundantly 


width is determined by the instantani 
the NTC resistor. The resultant signal 
to 1C2. This 1c (the SN 28654) 
designed as a servo amplifier, whicl 
clear from its specifications: 

— an output current of 400 mA with no external 


transistors 


"ese 


to obtain the data 


e advised 
from one of their 


room for here ar 
s or 


have 
t from the manufacturer: 


plished with a single 


— change of direction is accomi 
supply voltage shee! 
— the ‘dead sl ace’ — the degree of input change distributors. 
required before a change in the output occurs — The non-linear course of the resistance value 
is dependant on the value of C3 constitutes a bit of a problem when using NTC 
— a maximum dissipation of around 800 mW. devices as temperature Sensors. This can be solved, 
The pulse width modulated signal is eppi However: by utilising only 2 small portion of the 
the servo appears at temperature characteristic. This is ‘accomplished 
here by the "sensitivity" potentiometers P2 and P3 
nt of deflection of 


iy set the amou! 
sev 
e 


(C2. The control output for 
pins 10 and 12 of the. Ve. Readers who would like t9 
Know more about this particular device than we 


1 


which effectivel 

















C 


servo per degree of temperature change and the 
lower limit of the range respectively. This achieves à 
reasonable degree of accuracy, but ‘of course, We are 
not trying to construct a piece of laboratory 
equipment. In reality, the circuit is only intended to 
record a change in temperature over a period of 
time rather than measure actual temperatures. 

The mechanical parts can be constructed quite 
simply. The servo can be mounted on a clip over the 
Toll of paper. The holder for the recorder pen can be 
glued or screwed to the arm of the clip. As à holder 
for the pen, what better than part of an old pair of 
compasses? ‘This has the advantage that the pen can 
be easily removed for "cleaning or replacement. The 


end of 
tape detector 


This design incorporates à new type of photo- 
detector which has a large number of applications 
such as detecting breaks in magnetic tapes. Before 
the output of the detector reaches the outside 
world, the signal passes through the following 
internal stages. The photo-diode is followed by à 
linear opamp which feeds a Schmitt trigger. In turn, 
the Schmitt trigger controls à so-called "totem-pole" 
output stage. Sensitivity to fluctuations in power 
supply levels is reduced considerably by the use of 
the Schmitt trigger. The totempole output enables 
the user to install several. photo-detectors in parallel. 
Basically, this is how the circuit works; When the 
light beam is interrupted, the output of the photo- 
Detector goes low and transistor 74 is turned off so 
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paper can be the type used in printing calculators, 
but the roll should move at a slow and constant 
speed when the equipment is in operation. The 
paper drive can be made with the aid of motors and 
gears that are normally used by model boat builders, 





geared motors, for a variety of voltages, are readily 
available from surplus stores such as Proops and 
J. Bull. 

To prevent the NTC resistor from heating up on its 
own, care should be taken when adjusting P2 and P3 
to keep the voltage across the NTC below 0.5 V. MW 
the voltage rises above that value, accuracy will 
suffer considerably. Li 


that the relay is deactivated. The normally closed 
contact of the relay keeps the motor of the tape 
player running. However, when something goes 
wrong, the beam from the transmitter (a Ga-As 
infra-red diode) reaches the receptor SO that the 
output of the device goes high. This turns on 
transistor T1 which energises the relay thereby 
interrupting the mains supply to the motor. A de 
buzzer has been connected in parallel with the relay 
to give an audible warning when there is a break or 
tear in a tape being inspected. 

The circuit has numerous applications as longas the 
object examined has dimensions which fit through 
the slit of the detector. As mentioned above, one 
of the most obvious applications 15 the end, Or 


the power supply can be of the simple asymmetric 
5 V type. When the unit is used in conjunction with 
a tape recorder, if should be kept in mind that the 
photo-detector should be positioned as closely as 
possible before the magnetic heads. This is t9 ensure 
That if a break occurs, no pieces of tape get wrapped 
around the heads and drive wheels before the break 
is detected. 
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CMOS 
pulse generator 


A pulse generator. can be extremely useful when 
designing digital circuits. To make the most of its 
possibilities it must be as flexible as possible. The 
clock frequency must be variable over a fairly wide 
range and of course the pulse width must be variable 
also. An. automatic output level control would be a 
major advantage. All these and a few other features 
are combined in the circuit given here. 

The use of CMOS ICs throughout has two advan- 
tages. In the first place it is possible to power the 
circuit from batteries. Furthermore, the large supply 
voltage range afforded by CMOS, from 5 to 15V, 
makes it possible to provide the ‘automatic output 
control mentioned above. This is clear from the fact 
that if the pulse generator itself is powered from the 
circuit under test, the supply voltage will equal that 
of the circuit and the output logic levels must there- 
fore be compatible whether it is CMOS or TTL (out- 


Clock 


2H: 





put buffers are incl 
current requirement of the generator 
a very low current drain on the circuit being t 





uded). Furthermore, the low 
input results in 


The description of the vircuit begins at the clock 
generator, 1C1. This IC is wired as an astable multi- 
vibrator and its frequency is adjustable between 
P Hz and 1 MHz (depending on supply voltage) bY 
potentiometer P1 and switch S1. With S5 closed and 


S4 in the ‘high’ position, 1C1 will run. contin 


iuously. 


With S5 opened an external signal can be used to 


trigger ICT via the ‘gate in’ socket. Switch 


S4 can 


then be used to select the required polarity for pins 


4 and 5 of IC1 from the external source. 


The output signals of the clock generator appear at 


pins 10 and 11 of IC1. The Q output (pin 10) is 


Passed to the trigger input of 1C2, This IC is 


used as 


5 pulse shaper to provide a narrow sync pulse out. 
put for external trigger purposes. The Q output of 
1C1 is also fed, via S6 (duty cycle 50%) and S8 


(signal normal), to the output buffer stage, \ 
ICs 3 and 4 are also wired as triggerable moni 
multivibrators. With S6 in the 3 5096 position 


stable 
and S7 


set to delay out, the Q output of IC1 will be passed 
to the trigger input of ICA. Any required pulse width 
can now be achieved by the adjustment ‘of both P3 


and S3. This provides a variable duty cycle 


output 


at pins 10 and 11 of ICA. Depending on the position. 
Of switch SB, either the normal or the inverted 


Signal can be passed via the buffer stage to th 
out socket. 


width 





























e signal 

















A further modification to the signal can be carried 
out with IC3 when S7 is switched to the ‘delay in’ 
position. IC3 will now pe triggered by the clock out- 
put signal of 1C1 (S6 still in the * 50% position). 
Now, by adjusting P2 and S2, itis possible to delay 
the output from 154$ to 250mS with 
reference to the sync out trigger pulse. The output 
of 1C3 is now used to trigger \C4. The pulse width 
can still be modified as required. It should be noted 
that the delay circuit does not alter the output 
signal but varies its timing relative to the sink out- 
put. By setting the delay to a suitable value, it is 
possible to move the leading edge of the output 
signal but varies its timing relative to the sync out- 
put. By setting the delay to à suitable value, it is 
possible to move the leading edge of the output 
signal pattern to a more central position on the 
oscilloscope screen enabling the complete wave- 
form to be studied. 


fuse protector 


In an earlier Summer Circuits issue of Elektor we 
published an article entitled "fuse destroyer’, à 
circuit which was totally effective and workéd every 
time. However, it Was rather demanding on replace- 
ment parts. The fuse protector described here does 
mot suffer from the same disadvantage and is 2 
practical circuit with a great many applications. 

In recent times, the requirement for higher power 
Hi-fi equipment has grown to such an extent that it 
has now become necessary to protect even the 
Momestic house fuses from being blown too often. 
The solution is a ‘soft start’ circuit— 8 circuit 
which maintains the initial surg® current to within 
acceptable limits. 

Normal domestic fuses are rated at 13 A and many 
readers may express some surprise if we venture to 
suggest that the transformer in their equipment 
could conceivably draw this seemingly excessive 
amount of current. The short answer |S yes, it can 
and it does! It should be realised that these large 
transformers can easily withstand powers of up to 
1KW in some cases. The ‘turn ‘on’ current of the 
transformer goes into a very low impedance, both 
in the primary and the secondary winding. Further- 
more, the smoothing capacitor on the dc side can be 
so large that when it is still discharged it can vir- 
tually have a zero impedance. Effectively, therefore, 
the fuse in the primary side of the transformer is 
presented with a short-circuit and it is not at all 
surprising that the mains fuse does blow on occasion. 
The fuse protector alleviates this 
limiting the surge current via resistor R1. Only after 
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The prototype generator was constructed using 
Veroboard since very little layout work is required. 
Virtually all of the wiring concerns the controls on 
the front panel. All of the range capacitors can be 
mounted on the switches s1, $2 and $3 if two 
wafers are used for each switch. Mounting resistors 
Wi, R2 and R3 between the potentiometers and 
switches leaves only five components and the five 
ies for the board. However, i 
interconnections to be made between the board and 
the front panel so care should be taken. Ri 
cable may prove to be useful for this purpose. 
Power for the generator can be derived 
circuit under test or from batteries. |f the latter are 
used, the input and output levels may not be totally 
compatible. 






(RCA application note ICAN 6230) 





approximately 100 mS (two mains periods) will this 
apPifor be shorted out by the triac, The delayed 
input voltage is obtained by the drive to the triac 
gate via transistor T1, The Y ains voltage is reduced 


by a capacitive series impedance, C3/CA, to the 
point that after rectification by diode D2, stabilis- 
ation by D3 and smoothing by capacitor C2, a dc 
voltage of 4.7 V appears across the zener diode. 
Transistor T1 is then ‘turned on via capacitor C1 and 
remains on. This in turn drives the gate of the triac 
causing it to turn on and provide a short across 
resistor R1. The full primary current will then flow 
through the triac. 

The circuit can be constructed with the triac type 
TIC 226D (as shown) with transformers with a 
rating of up to 1kVA. Larger transformers will 
obviously require larger triacs: 

The fuse protector can be used for a variety of 
applications such as Hi-fi equipment (as mentioned], 
domestic appliance motors (washing machines etc.) 
and heavy duty lamps D'especially ultra-violet and 
infra-red types- 
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One of the most useful dynamic 

unfortunately needs three su! 

can be done about this, even With the most sophisti- 
cated circuit. Although most data sheets imply that 
these supply voltages may be applied in an arbitrary 
sequence, this is not necessarily true in all circum- 
stances. We may cynically point out here that even 
though no sequence is specified, this does not 
necessarily imply that there is no need to take 
account of the sequence! 

In practice it is happily not as bad as you might 
think: only when there is a question of overshoot 
on the supply lines ‘causing the maximum supply 
voltages to be temporarily exceeded, is it important 
to ensure that the negative supply i5 present. The 
consequence of this is à considerable improvement 
of voltage regulation! 

A second, probably more important, aspect is the 
requirement that the negative supply voltage should 
never ever become positive. This can be arranged 
Casily if the positive supply, is always present before 
the negative is applied. A fast Schottky diode 
between Vbb and earth can save a lot of RAM's 
here. Unfortunately they must be power diodes, and 
these are neither cheap nor easy to get. 

A very effective solution is shown in the diagram 
Until the negative voltage is large enough, the 
positive voltage is ‘imply short-circuited. This, 
of course, places a considerable demand on the 
short circuit capability ‘of the supply- 

The circuit must be constructed twice, for the 
5 Volt and for the 12 Volt supply. 

The BD 437 is a reasonably fast switching transistor 
with a low threshold voltage. The 7805 and 7812 
both draw about one amp, and should therefore be 
provided with a small heat-sink. MW 


For those readers who have a spirit of adventure, 
and a sense of humour, We present an interesting 
Tittle ‘game’. The idea is based upon the once 
popular (?) system of duelling known as Russian 
lette where a single bullet is placed in one 
Chamber of a six-gun leaving the other five empty 
She cylinder is then spun so that the exact position 
Tf the bullet is unknown. The two "contestants" 
then take turns to point the pistol at their heads 
Und pull the trigger. Obviously. the winner is the 


A = Trigger 

B = Spin 

C = MMV Trigger Pulse 
D = AMV Barrel Spin 
E = MMV 

F = AMV Lose Tone 
G = Amplifier 








person still standing 


fs played exactly as the original, the onl 


(a lot less messy!) 






after thí 


The circuit works as follows. 


tively debounces the ‘trigger 
vides clock pulse for 
pulse is also fed to the 25 


diodes D1 and D4. 


$1 depressed) and 


to indicate that à shot wa: 


e loud bang! The game 
|y difference 


being a ‘raspberry’ for the loser instead of a bullet 


A monostable multi- 


se duration of 0.1 seconds is 


and N2. This effec- 
switch, S1, and pro- 
f ter, 1C3. This 


Therefore, the counter 
diotmented every time the 1997 is pulled (switch 
le ‘click’ is produced 


an audibl 


Down the ‘spin’ switch, S2 


separate make and break contacts), al 


train of pulses is 


(a pushbutton 


dio amplifier, T1, via 


is in- 


is been fired. By holding 


with 


t the start of 
fed from the 


astable multivibrator constructed around N7 and 


2 





|C3 via diode D2. 


1... NA = 1C1 = 4001 


NS NS = 12 = 4011 
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Again, these pulses are fed to the amplifier, T1, 
se P audible indication of the spinning 
of the cylinder. When the Switch is released, the 
(and thus the chamber 
] will be in an unknown position. As each 
player points the gun to his/her head and fires 2 
Phot in turn, the counter is ‘incremented until the 
Q6 goes high. This will rigat the mono- 


containing the 


N3/NA, which in turn. will 
oscillator N5/N6. The output 


cond astable is fed to the audio amplifier 


h lasts for a period of one second. The second 
half of the spin switch, S2b, disables the lose tone 
while the cylinder is being spun. 

The power supply voltage for the circuit may be 
here between v. ^ 

battery would be ideal. It should be possible to 
install the entire circuit into a small toy gun, there- 
ing a more ‘realistic’ effect. 1f more volume is 
d, the value of resistor R10 can be reduced 
m 27 N). Obviously. the circuit will then 
draw slightly more current. 


2 volts, therefore à 9v 





energy consumi 
fraction of the nor! 





The circuit described here 
ed by LED: 


‘mal value. 





miser - LED 


allows the amount of 


s to be ri 


educed to a 


Thisis accomplished by 


switching the LED on and off at intervals of 0.625 


hereby reducing the average current 


h the LED to around 200 pA with a peak 
value of about 100 mA. This is quite sufficient for 
normal 'viewing 

Mainly due to continually more dense integration, 
onic circuits are 

demanding on energy Consumption. However, this 
does not hold true for LEDs which are used fora 
Variety of indicator functions. Most LEDs consume 
a minimum current of around 20 mA, which in 
many instances is several times more than that used 
the rest of the circuit. This is an especially 
unsatisfactory situation where the equipment in 


becoming less and less 
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question is battery-powered. 

The circuit operates as follows: Capacitor C1 is 
charged via resistor R2. Once the potential across 
this capacitor is sufficient to overcome the bias 
presented by (yellow) LEDs D1 and D2, the input 
of N1 will go high. Consequently the output of N4 
will also go high providing a Short steep pulse to the 
base of the Darlington transistor which will then 
turn on rapidly so that C1 discharges through the 
LED D3. The current passing through the LED 
reaches à maximum of 100 mA during the short 
discharge period. When C1 is fully discharged, the 
input to N1 goes low. This means that the output 
of N4 also goes low and the Darlington transistor 

En 





will turn off. Capacitor C1 will then start to charge 
up again and the entire cycle will be repeated. 

\f preferred, several ‘ordinary’ diodes jn series can 
be used instead of the two yellow LEDs D1 and D2. 
As the 4011 has à very critical threshold value, it 
may be necessary to experiment with several 
different diodes in order to obtain the correct 
switch-over point. The IC receives its power via 
resistor R3 which ‘ensures that the current to the IC 
is restricted to a minimum. The actual physical size 
of the complete unit is so small that it will cause no 








In many instances where NICAD batteries are used 
to power immobile equipment it becomes necessary 
at times to remove the cells for a "topping up’ 
session, This can ‘of course lead to à certain amount 
of inconvenience, especially if there is no spare set 
of NICADs available for replacement. Also, it is not 
uncommon for NICADs to be used as a ‘battery 
back-up’ for mains powered equipment, in which 
case the NICADSs are only used very seldomly when 
the mains actually fails. There are, however, a 
number of applications (such as clocks, alarm 
systems etc.) where the NICAD cells can be used to 
power the equipment together with a small mains 
power supply to provide the cells with a ‘trickle 
charge’. The circuitry is then not dependant on the 
presence of the ‘mains supply and the NICAD cells 
bre given a full time job. 

This last application is particularly useful when the 
size and duration of the load on the batteries can 
not be accurately predicted (as in the case of alarm 


problems if it is to be installed into existing 
equipment. 
6... 10V 
2c 875 
ecsu 
na... NA ICI = 4011 Li 


systems — you may or may not be burgled tonight!) - 
However, when designing such 3 system, certain 
parameters have to be taken into account: If the 
mad on the batteries is intermittent and fairly 
lomy, the rated charging current Puy not be ade- 
quate to fully charge the cells. On the other hand, 
qua high charging current is used the cells may well 
become damaged if a small load is present for a 















Jong period of time. These aspects are catered for 
in the design presented here. 

The circuit utilises à resistor to ^measure' the 
amount of current drawn from the NICAD cells 
and ensures that they are then charged with exactly 
the same amount. The value of the measuring 
resistor, R1, is not at all critical and can be made 
from a short piece of resistance wire. The potential 
across R1 is input to an integrator constructed 
around IC. This device ‘remembers’ the amount 
of current that has been drawn and corrects this 
by making its output more positive, SO that the 
cells are then charged via transistor T1. When the 
cells are no longer under load, T1 continues to 
conduct until the "memory" (ac establishes that 
all the charge drawn from the cells has been re- 
placed. 

Transistor T1 is connected as à current source, the 
maximum amount of current available being 0.5 
divided by 0.47 Q, in other words, about one 
ampere. A larger Value resistor gives a smaller 


zero voltage 
indicator 


This zero voltage indicator uses tWO LED's to show 
whether the input voltage lies within a specified 
small voltage range, which is symmetrical about zero 
|f the voltage is within the range, the LED's flash. If 
it is outside, one of them lights continuously. 
Within the specified range there is also an indication 
of whether the voltage is at the edge of the range, or 
near the centre (ie near to zero). At the centre of 
the range the LED's flash regularly, but towards the 


edges they become irregular. 


1 po 





4 
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current. 
To set up the circuit potentiometer P1 should be 
adjusted sO that with no load the current flowing 
through R1 is one twentieth of the cell capacity. 
This can be measured by including à (milli)ammeter 
very important and must be carried out carefully, 
therefore a multi-turn potentiometer is ideal. Since 
1C1 operates as a memory, the circuit is slightly 
sluggish. t is therefore necessary to wait a while 
after adjusting P1 until the reading obtained is 
stable. 
The output voltage of the trickle charger is 1.2 volts 
times the number of cells. The charger will not 
operate with less than two cells or With à supply 
voltage of less than 8 volts. Also, the supply voltage 
must be slightly greater than the combined voltage 
of the NICAD cells. The maximum supply voltage 
is 36 V. Any desired supply voltage can be chosen 
within these limits. 

Li 


COMES a. p 
2 
ve 
Oo 
v- 
Gue Drm 
One 
ie [3 


The operation of the circuit is actually quite simple, 
although it may not at first appear so from the 
diagram. If you imaging the circuit without some of 
the components (R3, R4, R5, D1 and D2), you have 
$ normal op-amp oscillator. ‘However, by including 
the potential divider, R7,R5, we ensure that the 
voltage fed back to C1 is nO longer equal to the 
supply voltage. (It is also limited by D1 and D2). If 
R5 is not now connected to earth, but to 8 pc 
voltage (the input voltage), the DC level of the 
feedback voltage will be changed. When this level is 
so high that the voltage across C1 falls outside the 
hysteresis loop. of the Schmitt trigger, the circuit 
stops oscillating and one of the LED's lights con- 
tinuously. 

if the input voltage |S exactly 0 volts, then the 
DC level across C1 is zero, and the LED's will flash 
regularly However, if the input is not exactly 
O volts, (eg slightly positive), then one LED (D2) 
will be on slightly longer than the other. 

The sensitivity of the circuit is about 50 mV, ie the 
LED's change from flashing to a continuous light at 
plus and minus 50 mV. This can be changed readily 
by altering the value of R7. A higher resistance 
increases the sensitivity (R7 max ~ 3M3). You must 
bear in mind that if R7 reduced, C1 must be 
The source impedance of the voltage which is 
connected should not be greater than 10 k, other- 
wise a buffer-amp must be interposed. 
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R. Rastetter 


auto theft alarm 


Readers who are in the habit of parking their cars 
close to lampposts at might may presume that the 
vehicle is considerably safer in a well lit area. 
However, it could be mentioned that car thieves, as 
a rule, like to see what they are getting! Further 
precautions are, therefore, Very necessary, Or YOUT 
car could still be found to be gone. Alarm circuits 
for this purpose must be: 

a. reliable; b. easy to operate, 


After all, if the neighbours have been woken up 
several times on previous occasions due to false 
alarms, it may not be easy to maintain good re 


may therefore be less 


ations with them and they 
police when @ 


likely to inform yourself or the 
nuine break-in occurs. 

The alarm circuit described here has a number of 

good features. |t uses very little current, it has 

delayed turn on and delayed alarm, it has repetitive 

as well as continuous alarm and it will automatically 

re-arm itself once jt has been triggered. All this 


complexity means that the circuit itself needs to be 
he unit will 


fairly complex. The actual operation of tl 
become clear as We describe the circuit diagram. 
When the alarm circuit is switched on, by means of 
the (hidden) keyswitch S1, capacitor C1 begins to 
charge via preset potentiometer P2. This charge time 
is actually the delay which allows the driver and 
passengers to leave the car and shut the doors. When 
the base/emitter voltage of T1 (in series with piis 
sufficient to turn the transistor ON, the alarm is 
activated and is in the "standby' state. If a door is 
now opened, the door switch, S2 will make and 
relay Rel. Once the alarm has been 
triggered, that is, 
only be switched off by the keyswitch S1. 

Now to the next function performed by the circuit. 
Once the alarm has been. armed by means of S1 and 
a would-be thief opens the door, relay Rei pulls in 


and latches on via contacts reta, which bridge the 


door swit 


light can be made to remain lit by 


D6 with a wire link. 


fact that no matter how fast 
opens and closes the door, 


A point worthy of note is the 
the would-be car thief 
the alarm will remain 


active since the relay has operated. 


The other contact 
charge path for cap 
time, an int 
is given by 


of the relay, re1b, enables the 
acitors C2 and C3. At the same 
ication that the alarm has been triggered 
LED DS. The charging 

via resistor R5 results in the alarm delay time, in 


other words, the thief still does n! 


alarm is present in 
long enough, 
the vehicle to enter 


Only when C2 is fully charge 


‘the vehicle. This time delay i 
about ten seconds, for the driver of 
‘and disarm the alarm. 

d will the voltage level 


at pin 2 of N1 become logic "t. 


through 


time as C2, but 
longer and 
potentiometer P3 


gates N4, N3 and N2 to 
transistor T3. Relay Re2 will therefore be activated 
and the alarm will sound con’ il 
Capacitor C3 will also star 

arge time 


this chi 


is adjustable by 
Hp to approximately | thirty 


seconds. After this period, pin 8 of N3 will go low, 


as does the output of N2 and tl 


drop out again. 
The 555 timer, 


multivibrator and its purpose is 
ture of the alarm circuit. This IC is 
contacts relb and is triggered at 
R13. After the monoflop delay 
time (adjustable by means of potentiometer P1) has 
elapsed, transistor T2 is turned on via the output of 
3. Capacitor C1 then discharges 


through resistor R10 and transistor T1 turns off 


repetitive feat 
enabled by relay 
pin 2 via resistor 


the 555 at pin 


when the voltage 
This causes relay 


respectively. At 


"disconnected from the supply. "The alarm is now in 


1C2, is connected as a monostable 


across C1 is redi 


Re! to drop out and capacitors c2 
and C3 discharge rapidly via resistors R3 and R6 


the original active standby state. 


The 4011 (c1) 
serves another 
mentioned. It 

generator with a 
intermittent lal 
and/or lights ope! 


Tantaining gates Nl... NA also 


purpose besi 
also functions 
frequency of 0. 
rm signal to 
rated by Re2. 


ch S2. If required, the interior (courtesy) 


t to charge at the same 








replacing diode 


of capacitor 


iot know that an 


This level is fed 
the relay driver 


is significantly 
means of preset 


he relay Re2 will 


to provide the 


uced to about 1 v. 


the same time the timer IC is 


ides that already 
as a squarewave 
8 Hz. This gives an. 
the vehicle's horn 





iind 





Warning: The horn relay in general use in cars 
usually has a very low mpedance and therefore 
requires a relatively large amount of current. 
Transistor must, obviously, be capable of 
supplying such a current. It may be preferable to 
incorporate à separate horn for the purposes o' the 
alarm since certain car thieves are aware of the fact 


E. Vaughan 


phaser gun 


This circuit cam be used to produce a sound which 
can vary from something similar to a machine gun 
up to a sound that could well find a place in films 
Such as ‘Star Wars’. The circuit is derived from the 
sound effects generator ‘which was published in the 
March 1981 issue of Elektor: It is shown here drawn 


in exactly the same way, albeit with minor modifi- 


and some are added. This has the advantage that the 
circuit can be mo! ii i 
circuit board (EPS 8111 2). Components and/or wire 
links which are shown on the component overlay of 
that particular board and which are not repeated 
here are simply omitted. 

The only major differences are that R4 and R10 of 
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that the ordinary car horn is often used for alarms 
and therefore promptly disconnect it before 


r. 
It is common sense to conceal the alarm unit and 
the operating switch as much as is practical for 


obvious reasons. The current consumption of the 


the original circuit are now replaced with a series 
connection of R4/P4 and R10/P10 respectively. The 
potentiometers do not necessarily have to be presets 
Pe shown in the circuit diagram, it is also possible to 
use ordinary potentiometers. Resistor R1 in this 
instance is replaced by a wire link. 

After depressing switch S2, the circuit is triggered 
and the one-shot becomes operative. The duration 
of the one-shot, and therefore the ‘shooting’, can be 
adjusted by means of potentiometer P10. The decay 
function of the IC (76477) is also used. When the 
circuit is triggered, a low frequency oscillator starts 
up, which, in turn, controls à second oscillator with 
à much higher frequency- This high frequency signal 
js therefore passed on to the low frequency output 
to the timing of the first oscillator. Potentiometer 
P1 is used to set the frequency of the first, low 
frequency. oscillator. This therefore sets the rate of 
fire of the machine gun/space Weapon. The fre- 
quency of the second oscillator is determined by the 
setting of potentiometer PA, so that the frequency 


Gf each ‘burst’ can be adjusted. By varying these 
two controls, à whole range of effects can be 
obtained. 
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random number 
generator 


A random number generator is very often required 
when developing and Tunning game programs On 
ileroprocessor controlled Systems. Obviously, it is 
possible to generate a pseudo-random number with 
the aid of à short subroutine, but after playing the 
game several times it becomes apparent that the 
number is not truly random. For this reason it is 
far better to have an external random number 
generator which includes jts own oscillator and 
which can be called by the microprocessor at any 
time. When, in addition, the generated sequence has 
a reasonably long cycle, it is quite clear that the 
randomisation closely approaches perfection. 

The circuit described here makes use of an 8bit 
shift register (1C2). The outputs Q6 and Q7 are fed 
back to the input of the shift register via EXOR 
gates N4 and N3, so that the length of the generated 
cycle is 127 bits. The clock pulses for the shift 
register are provided by an astable multivibrator 
consisting of N1, N2, R1, R2 and Ci. The fre- 
quency of oscillation ‘with the values of the com- 
ponents shown is approximately 20 kHz. Capacitor 
C3 and resistor R2 are included to reset the shift 


register when the unit is first switched on. 


1 






N1... N4 = C1 = 4070 


This is in fact the entire random number generator. 
Depending on the particular application, this section 
can be constructed Neparately and one or more 
outputs from the shift register can be used to obtain 
the random number. 

Where the generator is to be linked to @ micro- 
processor system, via a parallel input or an ad- 
dressable buffer, an 8 bit number is, of course, 
required. This is where the remainder of the circuit 
comes in. The outputs of the shift register (1C2) are 
connected to the inputs of the three-state buffer, 
IC3. The outputs of the buffer are, in turn, 
connected directly to the data bus of the micro- 
computer. Care should be taken to ensure that the 
outputs are in the high impedance condition as long 
as the processor does not require a random number. 
In order to detect this, an address decoder 
consisting of four 4bit comparators has been 














included (ica... . 17). The four comparators 
compare the 16 bit address offered by the micro- 
processor with the address of the random number 
generator. When the two are the same, the VMOS 
transistor, T1, turns on which enables the buffer, 
1C3, and permits the random number to be output 
‘on the data bus. A VMOS transistor was selected for 
this purpose because “of its necessarily short turn-on 
time. 

The desired address for the random number 
generator can be set UP on the printed circuit board 
(see figure 2) by soldering short wire links between 
the B inputs and the positive supply rail or ground 
A connection between B and ground means a logie 
zero for that particular address line, and a link 
between B and the positive rail means logic one. Ma 
read/write (RAW) strobe is not available, pin 3 of 
1CA should be connected to the positive supply rail 
The use of a positive. read strobe signal requires 2 
link between the RAW input and pin 3 of 1C4, while 
a negative strobe requires that an inverter be 
incorporated in series with the strobe signal. 

The complete circuit requires a 5 V supply voltage 
and draws a mere 35 mA. This means that in the 
majority of cases the random number generator can 
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Parts list 


Resistors 
R1,R2 = 4k7 
R3 = 10k 
R4,R5=1k 


Capacitors: 
c1=4n7 

C2 = 104/16 V 
C3,CA,C5 = 100 n 


Semiconductors 
Ti BS 170 
\C1 = 4070 
1C2 = 4015 
1C3 = 74LS244 


164,1C5,1C6,1C7 = 74LS85 


be powered from the existing microprocessor 
supply. 

‘Although the printed circuit board has enough roort 
for four address Gecoders, fewer can be used if 
desired where incomplete address decoding is 
considered adequate. Where these ICs are omitted, 
Tinks should be made between pins 4 and 5, pins 3 
and 6, and pins 2 and 7. 
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each channel. These consist of capacitors C3, C4 
ead C5 and resistors R2, RA and RS for the left- 
andj channel and C7, CB, C9 and R8, R9 and R10 
Tor the right-hand channel. The ‘operating frequency 
(d hese filters is 79 Hz and their roll-off is as much 


as 18 dB per octave, 


The second part of the circ 
th switch S2 in position 


. 
an effective seriea e m 
b-— the scratch filter switched off) the output 

scratch and signals from the ed, unaltered, 
- to the inputs of the last two opamps. By closing S2 

rumble filter & low-pass filter with an operating frequency of 
2 Hz and a roll-off of 18 dB per ocina is activated 

i Othe filter components for the 

Ve C11, C12, C14, R11, RIS 

the right-hand channel are 


uit diagram depicts the 


amplifiers incorpor- — jefthand C 


ate scratch and rumble filters, but quite often the — and R14 ani 
tolloff of these filters is So weak their effect is T17, C18, C19, R16, R1 k 
negligible 5 they affect too large à range of the The four inputs of the first two opamps require à 
audio spectrum. . — d ertain amount of bias. This is accomplished via the 
The TDA 1028 is eminently suitable for the com — potentia outer RI/R3 and the bias resistors 
struction of a stereo scratch and rumble filter with a R5... RB. As there is a certain amount of galvanic 
roll-off of as much as "8 dB per octave. The IC — coupling between The two sections of the filter, the 


contains four electronic change" s any bias voltage. 
the wiper of each switch is connected to the input The graph illustrates th teristics of 


of a non-inverting unity gain opamp. Each elec- the circuit for the vari ‘of switches S1 


tronic switch ‘therefore selects one 0! 
the opamp and, as they are controlled in pairs, only 
one external switch is required to insert a filter into 


each stereo channel. 
irst section of the circuit diagra! 
iter. When switch S1 is in position b, both 
are connected, via capacitors C2 and 
of the first two opamps- With 

uit will operate 


Many home-constructed audio 


over switches and ^ other inputs do not require 
e frequency charac 


ious settings 


m shows the 


rumble fi 
channel inputs 
C6, to the inputs 
switch S1 in this position the cire 
normally. However, when S1 is in position à, a 
third-order low-absorption filter is introduced into 














11 = TDA 1028 






and S2. The specifications for the circuit are fairly 
good. With a supply voltage of 20 V and an input 
voltage of 5 V, the harmonic distortion at 1 kHz is 
less than 0.07% (0.02% at 1 Veffective)- It should 
be pointed out that the circuit must be ‘connected 
to a low impedance source, while the filter outputs 


digital tuning 
indicator 


Although the Japanese manufacturer, OKI, is less 
well known than some others, they are nevertheless 
important among the Japanese suppliers. One of 
their important contributions is the development of 
the electronics for the increasingly popular digital 
tuning indicators for Hifi tuners. These circuits 
are now integrated onto 2 single chip- 
This is a typical application for the MSM 5526, a 
40-pin CMOS IC which drives directly 
. oscillator with à fre- 
5536 MHz is used for timing. As well 
as the internal clock, this oscillator produces an 
accurate 50 Hz output signal, and a two-phase signal 






1=AM 
2-FM 
3 = freq. counter 
“4 = pulse counter. 


ma 12, 
"st. 2318 
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can be connected to à load impedance of 4k7 or 
greater. The supply voltage can be anywhere 
Vetwemn 12... 20V; but at lower supply voltages 
the maximum input voltage will be reduced. 


(Valvo applica tion note) Li 


to drive the LCD. 

A number of different display functions are avail- 
able. As well as displaying the AM or FM received 
frequency of a tuner, the IC can be used as à normal 
frequency meter, or as 2 pulse counter. 
mum display indication is *2999'. Up to 
6 AM frequencies can be preset 
asa tuning indicator. 
The circuit diagram 
ponents are required other than the 
The functions can be selected by S1. 
matrix provides for the correct setting of the 
required frequency offset. The signals required to 
measure ir frequencies are 
obtained by pick-up coils from the respective 
oscillators in the AM and FM front ends. They are 
fed via a transistor stage to the amplifier/prescaler 
MSL 2318, and from there to the input (pin 38) 
of the counter Ic. 
Although the price of 
becoming more reasonable, they are still 
cheap. 


(OKI application) 


16 FM and 
IC is used 


this type of IC. is slowly 
not very 













xw - 65590 HE 


81008 






high 
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objektor 


The aim of this circuit is to detect the presence of 
a conductive object, provided the object is within 
a certain range. The operation of the circuit is 
totally independant of the condition of the object 
(dead, alive, static or moving), as long as it remains 
within this range. The sensitivity of the circuit can 
be set remotely, by adjusting the preset potentio- 
meter P1. This is to avoid wearing out shoe leather 
during the initial (trial am error) alignment pro- 
Gedure — repeatedly walking UP and down to obtain 
the optimum setting for that particular range. 

A rather innocent application of the circuit is its 
use as an invisible doorbell sensor, aS the sensor 
could be located inside the house. The most im- 
portant part of the circuit is the Clapp-oscillator 
constructed around transistor T1. The capacitor 
that should be connected in series with the coil L1 
is formed by the sensor plate and the object to be 
detected. Due to the losses of this capacitor, the 





output from the oscillator is rather low, therefore 
a single amplifier stage 
Schmitt trigger 
performed by transistors T3 and T4. V 
have been chosen for the sake of simplicity and the 
fact that less components are required with respect 
to bipolar devices increases the reliability factor 
(‘what you don't fit don't go wrong!') This does of 
course mean that the cost of the project will be 
somewhat higher. 

Another application 
in noisy environments. 


(T2) has been added. The 


is fluid level measurements 
As the sensor does not 


require physical contact, the fluid could possess 
(for instance, 


agressive qualities fuming sulphuric 


acid) 











input impedance 
voltage follower 


uv 


|t is common knowledge that Field Effect Tran- 
sistors (FETs) feature a very high impedance — well 
within the Giga-ohm range, in fact. As shown in the 
circuit diagram, one FET is quite enough to con- 
struct a buffer amplifier with an input impedance of 
1 GQ. The circuit is simply an impedance converter 
(source follower) with a gain of 1 and can be used 
for a variety ‘of applications, such as a buffer for 
high impedance (capacitor) microphones, as an 
oscilloscope probe etc. 

One way to obtain the required input impedance is 
to connect a 1 GQ resistor between the gate of the 











LED audio 
level meter 


A feature of contempory power amplifiers is an out- 
put power level ‘maication consisting of a row of 
LEDs rather than a mechanical meter. 
of LEDs illuminated in this type of display corre- 
sponds to the output level of the amplifier. A 'bar 
of this type can be added to any power am- 
plifier with the aid of the circuit shown here. 
The heart of the circuit consists of the LM 3819 IC 
from National ‘Semiconductors which produces @ 
Jogarithmic scale and can therefore display 
power levels as well. The IC contains an adjustable 
voltage reference and an accurate ten-step voltage 
divider. The input buffer drives 10 individual com- 
parators referenced to the precision divider. The 
power indication at the changeover points (the level 
Bt which a particular LED will light) of each indi- 
vidual LED is shown in the circuit diagram. 
The input signal to the circuit is taken. directly from 
the output of the power ‘amplifier, that is, in parallel 
to the loudspeaker. It is fed into pin 5 of the IC via 
capacitor C1 and the divider network R1 and R2. 
i be omitted if the output of the 
already contains a ‘decoupling 
The connection at 
pin 9 of the IC selects either dot or bar mode of 
operation but most readers will find the bar mode 


(selected in the circuit diagram) bv | 





far the most preferable. 
Current consumption of the IC 
is limited by D11 and is about 
150 mA with al LEDs lit. Any 
LEDs can be used but the bar type 
give a professional appearance. 








such high value 





FET and ground. Unfortunately, 
resistors are not only difficult to obtain, but they 
are also rather expensive and so a cheaper alter- 
native will have to be found. This particular circuit 
gets around the problem nicely PY, utilising capaci- 
tor C2 as a form of ‘bootstral Theoretically, the 
input impedance of the circuit should be around 
i Dut in practice will never be greater than 
about 1 G9 due to leakage currents. 

The frequency response of the voltage follower 
extends from 30 Hz to 750 Hz (3dB points). For 
correct operi jon, the load impedance at the output. 
should be at le: Li 











st 100 k2. 
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quite 


QUif-oscillating PWM amplifier wi 
in the order of 50 Watts. 
Af such a high power audio ami 
supplied from y, one of the following 
possibilities may be chosen: 
1. The amplifier 
With a low impedance load. 
2. The amplifier operates at 12V and a step-up 
transformer is connect 
3. A voltage conv! 
voltage so that t 
output. (The converter mi 
transformer). 
Tho advent of the power MO 
possibility especi 
the design is Very al 


MOSFETs 
in the car 


Due to the recent breakthrough in power-semi- 
i become relatively 


conductor technology it has 
er equipment for use 


Simple to construct high Pow 
im the car. Exemples of two possible applications 
er MOSFETs are a 50 Watt booster and à 


power 


for pow 

12 V to 24 V converter as shown in figures 1 and 2 

respectively. shown in figure 2. In fact, the entire converter is 
A booster amplifier intended for use in vehicles just à CMOS power astable multivibrator. After 
should at least meet the following requirements: rectification and smoothing, the output voltage is 
1. The output power should be greater than 10 added to the battery voltage. 

Watts, thereby providing sufficient audio output Obviously, the circuit diagrams only reveal the basic 
to overcome the level of ambient background noise principle of operation of the two designs. However, 
(engine, wind etc.)- both the 50 Watt booster and the 12V to 24V 
2. The amplifier needs to be compact without converter are likely to receive further, more exten- 

putting any constraints on cooling. sive treatment in a future issue of Elektor. 
3. Performance must be acceptable even under 2 

conditions of large fluctuations in power supply 
voltage. ES ay 


1 


simple 
swinging poster 


The circuit shown in figut 









re 1 meets these demands 
a bridge version of the 


It is 
ith an output power 


adequately. 
plifier has to be 


a 12V batter 


operates at 12V in combination 


ted to the output. 
erter is used to increase the supply 
he amplifier can deliver the rated 
ay or may not include a 


SFET makes the third 
jally favourable. The simplicity of 
Y parent from the circuit diagar 


ias published 
Elektor and is intended 
f a disco etc. As the 


je to build and most readers 
before 


The original ‘swinging poster. circuit wi 


jn the January 1981 issue of 
to enhance the lighting effects © 
circuit is rather expensiv 
prefer to see the partic 
Dctually ‘forking out’ 

simpler version has been designed. 
this control circuit can be constructed from the 
components that can be found in the so-called 


sjunk box’. 
Two thyristors and 
that the circuit can 


a single CMOS IC are used 5o 
be powered directly from the 
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mains. TO avoid any mains interference the circuit will only go low for a short period when the mains 














is only activated at the zero-crossings of the mains" voltage is ‘somewhere around 0 V and pin 1 of N1 is 
voltage. The power supply for the circuit isderived high. f rransistor T2 will then stop conducting and 
from the mains via the series resistor R1 and zener thyristor Th2 will be activated via resistor R3 for 
diode D6. The bridge rectifier, DT . - - D4, has been one half-cycle of the mains frequency. The same 
included as thyristors are used instead of the more thing will of course happen with thyristor Thi when 
usual triacs. The circuit is such that the lamps will pin 13 of N2 is high. 
light for the full mains period anyway: Fhe two lamps, Lat and La, will then flash on and 
The heart of the circuit is formed by the oscillator off in turn, in sequence with the oscillator signal. 
constructed around N4- The frequency of this oscil- The power rating of the lamps (one red and one 
3 lator can be adjusted bY means of potentiometer M green ^flood' types) should not be more than 100 W. 
The "zero-crossing detector’ is formed by transistor The swinging poster itself can be ordered from the 
T3 and resistors R7...R9. At every zero-crossing EPS service (see page UK-04). The circuit can also 
of the mains voltage a positive pulse of about be used to control normal ‘high power" flashing 
300 microseconds duration will appear at the col- lights without the poster. Note: The complete 
lector of T3. This pulse is then fed to gates N1 and circuit is connected directly to the mains, SO take 
N2. The output signal from the oscillator is fed to carel! Potentiometer P1 should have a plastic 
the other input of N2 while the inverted signal isted spindle and the Completed unit should be mounted 
to the other input of N1 via N3. The output of N1 in a plastic box. 
Tie 1080 o nacos 
= Praeses 
E 
> 
D LII 
ma 
pY 
via diode D8. 
The ‘once per hour’ clock pulse is fed to the second 
(divide-by-ten) counter, the 4017 IC. One of the 
outputs of this counter will be high (logic one) at 


K. Siol any one moment. As soon as the 4017 is reset, 
output Q0 will go high. After an hour, output Q0 
tow and output Q1 will go high, etc. Switch 


six hour timer iee enes s ee 
peri ol he 


rs. 

This control unit was originally designed to turn off selected output goes high, the transistor will stop 
stereo equipment automatically at night, so that conducting an the relay will be deactivated (there- 
music lovers who drift off to sleep in their easy by switching off the radio/record player etc.) As 
chairs no longer need to worry about the cost of the enable input of the 4017 is also connected to 
the next electricity pill. As the switching unit the wiper of S1 any subsequent clock pulses will 
controls a relay, the circuit can be used for à multi. have no effect on the counter. The unit will there- 
tude of other applications as well. fore remain in the ‘off’ state until the reset button 
The heart of the timing circuit is a 4060 CMOS is depressed. 

device, which contains an oscillator and a 14 stage The 4050 CMOS buffer 1C and the seven LEDs have 
divider. The frequency of the oscillator can be been included to give an indication of the number 
adjusted bY means of potentiometer P1 so that the of hours that have actually passed. hese com- 
output at 013 is approximately one pulse per hour. ponents can, o! course, be omitted if an elapsed 
The duration of this clock pulse will be very short time display is not required. The supply voltage for 
(about 100 ns), as it also resets the entire 4060 Ic the circuit is not critical and may ie anywhere 
between 5 and 15 V. The current consumption of 
the circuit, not including the relay, is in the order of 























































VOX for 
PA systems 


ying problem with PA syst 


phenomena. Th 


avoiding the prol 
lation to the 






15 mA. It is best to choose à supply voltage that is 
equal to the rating of the relay, so that any trouble 
is avoided. The BC 516 transistor can pass a current 
of 400 mA. If desired, two BC557 (or similar) 
transistors may be connected as à darlington-Pat, 


instead. 


and the object of this article is to provide an answer 
for those difficult situations where feedback appears 


to be ‘built in’. 
|t is well known that lowering the frequency be- 
i d the PA amplifier by 


about 5 Hz will reduce feedback in many situations 
when all else seems to fail, but a "frequency shifter’ 
is an expensive piece of equipment and even then, 
its effectiveness is not always on a par with its 
cost. Since feedback requires time to build up, à 
ion to the problem would be to keep 
the microphone switched off for as long as possible, 
in fact, right up to the point at which speech 
begins. In other words, à voice operated switch or 


vox. 


This design is based on 
This contains four programmable Opa 


a National 1C, the LM 346. 
mps which 


asy 


































d in a variety of applications Briefly the 
The speech signal from 
one is amplified by opamp A1 and then 
mps; A2 and A3. The lee" 

> unity gain buffer for the PA amplifier. 
Inn, together with diode D1, is used as à 


When the voltage 
pacitor is higher than the level set on 
input of AA (with potentiometer 1), 
the output of the comparator (A4) will go high: 
This output can be used to control à relay OF 
similar device. This DC level is also fed to the 


variable power 
‘resistor 


A major difficulty encountered when testing power 
supplies is the availability (or non-availability) of 
a suitable load. Usually, the problem is solved by à 
lash-up of resistors which, although not particularly 
elegant, will enable tests o be carried out, However, 
resistors with a power rating of 10 Watts and 
upwards can be rather expensive and certain values 
difficult to obtain. Furthermore, this type of load 
will not be variable. The simple circuit described 
here can overcome these problems effectively and 
economically. 

AC 2N3055 transistor with 3 variable gain controlled 
by an independant supply will form an infinitely 
variable load ‘resistor’. This circuit will have à power 
capability of up to 50 
is used. The ability to maintain a fixed load current 
when the power supply ‘output voltage is varied is 
an added advantage. 

The maximum dissipation of the transistor should 
be borne in mind. i a current of 
2.5A at 20V is onl i 


1 
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control pin (9) of opamp A3 via resistor R8. This 
opamp will only operate while this pin is held high. 
k into the microphone 
ceases, A3 nO. Jonger operates and the main power 
amplifier remains inactive. 
A high value resistor (R6) has been included in 
parallel with C3 to ensure that this capacitor dis- 
Charges very slowly. This is very important because 
the signal path to ihe amplifier must remain open 
When the speaker pauses for a few moments. As 
mentioned previously, the output of A 
to control a number of devices via a relay ete. This 
should find a number of applications especially in 
discos and the like. Li 


425 W which may prove to be a little high for the 
2N3055. 

The base voltage for the transistor can be obtained 
via a voltage divider across an external power 
source. If this is not available the circuit shown in 
figure 3 can be used. In this case, the BD 139 is used 
as a driver transistor in order to keep the battery 
supply current drain as low as possible. 

The power level can rise fairly steeply with a rising 
voltage and for this Teason some indication of 
current and voltage levels in the circuit are essential. 
By using the graph shown in figure 2 it can be easily 
determined whether the maximum allowable 
power is being exceeded. 

The circuit can also function as a current limiter. 
This facility will be useful when charging. batteries 
with a constant current. The battery should be 
placed in the circuit between the ammeter and the 
collector of the 2N3055. It should be remembered 
to ensure that the voltage does not rise to a level 
high enough to cause damage to the plates of the 
battery- 
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The Q output of this flipflop will therefore go high 
to enable N3. However, although FF1 receives a 
clock pulse via R3, the information at the data (D) 

input is low as there are no items of equipment on 
W. Gscheidle and so the outputs of FF1 remain as they were. The 


end result is that the output of N4 remains low and 


: 
auto reminder Tis ofi. ne ce when one or more auia 


circuits are turned on. When the ignition switch is 
The headlights in the majority of motor vehicles are turned on the end result is the same as that pre- 
unaffected by the ignition ‘switch. This means that it viously described. When the ignition switch is 
is possible to leave the headlights turned on after turned off, however, things start to happen! Flip- 
leaving the car. |n many instances, this is also true flop FF1 receives a clock pulse via R3 as before. 
of auxiliary equipment, such as car radios etc., This time, as the data input is high, the Q output 
which have been wired ‘directly to the car battery. will also go high. Capacitor C5 is charged up via 
For the forgetful driver, this can be something of a resistor R7 and, when sufficiently charged (charge 
nuisance when trying to start the car the following time = R7 x C5), the output of N5 will go low. This 
morning. This circuit is intended as à warning to the signal is differentiated by C4/R3 to provide à 
driver that there is still something switched on further clock pulse. for FF1. 
which is consuming an unacceptable amount of During the period that C5 is charging, the driver still 
power. The problem can be solved with a bit of has the opportunity to turn off the relative equip- 
logical thinking. After all, what is more obvious ment, thus preventing the warning signal from being 
than to apply a little digital technology? sounded. If this is the case, the Q output of FF1 
At first glance, the circuit looks a lot more compli- will again go low at the second clock pulse and C5 
cated than it actually is. It only requires three ICs. — will discharge via R8 and D9. The output of N5 goes 
The switched supply rails of the equipment to be low thereby resuming the original condition. If, on 
monitored are connected to diodes D1 .. - D4 (or the other hand, the driver neglects to switch off 
more if desired), the coil side of the ignition switch certain items, the output of N6 will go high when 
is connected to D7 and the battery leads are C5 is charged. This, in turn, takes the other input of 
connected to +412 V' and 'O'.. N3 high (N3 was enabled when the ignition was 
Let us first see what happens when the ignition turned off as described previously) so that the 
switch is turned on and off, but there are no power output of N3 goes low, the output of N4 goes high 
consuming devices switched on. Effectively, nothing and transistor T1 turns on to sound the buzzer. At 
seems to happen! When the ignition switch is turned the same time, capacitor C7 charges uP via resistor 
on, FF1 is reset via capacitor C2, the output of N1 R10 over à period of about ten seconds. After this 
goes low taking the clock input of FF1 low. As time the output of N7 goes low. This pulse is 
this flipflop only reacts to positive-going pulses, the differentiated by C6/R11 to provide a reset pulse 
Q output remains low and, via N5, N6 and N3, the for FF1 via N8 and D10. Once reset, the Q output 
output of N4 remains low. This means that transis- of FF1 goes low and the warning is cancelled. 
tor T1 is turned off and no sound is emitted via the It is possible, of course, to interrupt the alarm by 
buzzer. switching the ignition back on. The circuit also 
When the ignition switch is turned off, the output allows for the possibility of deliberately leaving a 
of N1 goes high and FF2 will be set via capacitor C3. particular item (such as sidelights) on without the 
























































o3 dO rc dy 
[4 E " wp] © © © ali o E 
Jo?! » uozs = 
o 

praesen 

Eia 
A > ez Nt 

5 
"Lr Na 
ie Cp | a 














€ 


alarm sounding. This is accomplished by first 
turning off the ignition with the desired piece of 
equipment switched On- This equipment is then 
Switched off and back on again before the alarm 
This means that the output of N2 will go 
high when the item is switched. off, providing à 
clock pulse for FF2. As the Q output of FFI is low 
at this time, the D input of FF2 is also low there- 
fore the Q output of FF2 will go low, SO that N3 is 
disabled and transistor T1 is turned off. When the 
Gesired item is turned back on, the clock input of 
FF2 goes low, but the outputs remain the same. 


adjustable 
square-wave 
edges 


The ability to delay the leading and trailing edges 
of a square waveform will find many applications 
in digital circuits. The diagram in figure 1a shows 
that only a very few components are required to do 
this. The circuit makes use of the fact that the out- 
put of à Schmitt trigger gate will not change state 
intil the voltage level on the input reaches a certain 
critical point known as the trigger threshold. 

During a rising edge at the input, capacitor C1 is 
charged via D1 and R1. This increases the time it 
takes for the voltage level at the input of the gat? to 
reach the trigger threshold point. With a logic 1 at 
the input to the circuit, the potential across C1 will 
continue to rise until, ‘for all practical purposes, it 
reaches the supply voltage level. When the input 
returns to Zero C1 will discharge via D2 and R2, 
again delaying the time at which the trigger thres- 
hold is reached. A clear understanding can be gained 
from figure 1b which shows the waveforms at 
various points in the circuit. 

|t must be remembered that the trigger threshold 
point of a Schmitt gate is highly dependant on the 
supply voltage. The following figures are quoted for 
the RCA 4093: 


UDD ur UT 

5 33 23 
.10 7 6.1 

15 9.4 73 


The leading edge delay can now be calculated with 
the equation; 


ACE 
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Although FF1 and gates NS... N8 go through their 
cycle, the alarm will not be operated. 

It must be admitted that simpler alarm systems do 
exist. However, this circuit incorporates some 
interesting ideas and is simple to use. Nevertheless, 
the device does have one drawback. If, for instance, 
two items of equipment re left on inadvertantly 
and only one is switched off when the alarm sounds, 
the unit will not indicate this fact. Care must be 
taken, therefore, to have a good look round the 
dashboard when the alarm sounds! 











N1N2 - ICT = 4093 
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The delay in the trailing edge amounts to: 


T 
07 

Therefore, the choice of values for R1, R2 and C1 
will give any required delay to the leading an 
trailing edges of the square-wave. However, the 
maximum delay for either edge should not be more 
than 80% of the pulse duration. 

Nothing in this world is perfect and different 
manufacturers of IC1 quote rather large trigger 
threshold tolerances. This means that the actual 
delay times can be quite different from those 
calculated. Li 


are -R2 x C1 x In (abs 
UoD 
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K. Kirk 


silent disco 
deck switch 


This circuit is primarily intended to eliminate the 
distinct ‘click’ or ^thump' which occurs in many 
disco systems when the record decks are switched 
on or off. This unwanted effect is produced by 
backemf from the motor which causes a large 

iring until it eventually 
s as a thump in the loudspeakers. The level 


Of ithump’ is dependent on the point in the mains 


passes through the Zero voltage point an 
for the remainder of the half-cycle, then very little 
acka will be produced ss the current passing 
Rarough the motor as this time ‘will be negligible. No 
thump will be produced at Switch off either as the 


output device will remain on until the current 


passing through it has decrea: 
This design uses a zero-crossing de' 
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indeed, directly from the mixer front panel. 

The unit was designed to fit into any disco console 

and therefore it can derive its power (which only 

amounts to a few milliamps! from the system 

transformer. The transformer output voltage needs 

ymmetrical about ground and can be 
ji Pa £12 V to t24V. 


M this is not available then a small separate 


transformer can be used. 
Two anti-phase 50 Hz signals are derived from the 
transformer output which are then rectified by 
diodes D1 and D2 to produce a series of negative- 
ises (100 Hz) across resistor R1. These 
pulses are then shaped by the Schmitt trigger 
formed by gates N1 end N2 to produce à series of 
short spikes. These spikes are synchronised to the 
Zero-crossing point of the mains waveform and the 
width of the spikes can be adjusted bY means of 
preset potentiometer p1. This can be useful if the 
triacs used require a higher holdin: 
normal. 
Resistors R3 and R4 hold the inputs of gates N3 
and N4 high until such time as the deck switches, S1 
or S2, are closed. The negative-going pulses from the 
Schmitt trigger wil then pass through the corre- 
sponding NOR gate and will be inverted in the 
process. This positive-going pulse is then used to 
trigger the respective programmable unijunction 
> tor (PUT), which will discharge capacitor C3 
(or C4) through the pulse transformer Tr (or Tr2) 
jac Tril (Tri 2). Resistors RB. and 
at the PUT turns o 


Dieanly at the end of each pulse. Capacitors C1 and 
€2 may be required if the power supply used has? 
high ripple content or t9 reduce any noise if the 
Jeck switches are situated close to a high impedance 
‘put (like the preamplifier for insta 

The unit can be made very 
any suitable corner of the disco console (away from 
the power amplifiers). It was foul 


transformers produce 8 relativel: 
















field which m ked up by the cal 


al and error or 
screened leads 


n be minimises 


constructed by 
for the primary 
(FX 3008). The 
not critical. Some 
ire more turns O! 
but this again can 
Once the unit is 


winding 15 or so t 


be found by 


electronic gong 


SAB 0600, from 
. However, this 
designed to give 
welcome change 
eps’, ‘whistles’ and 
SAB 0600 becomes 
e to construct 


The bipolar integrated circuit ty! 


ifferent as it is 
which makes a 


external compo 


it 
imple circuit is 


2| virtually anywhere. This 5 


r oscillator whose 














complete and tested, the transformers should be 
liberally coa! d in varnish to reduce ‘buzzing’. 
The only settingup required is to turn the preset P1 
(from ground) until the unit is operating correctly 
without any clicks being heard. The system may be 
expanded if required, but the pulse transformers 
should not be placed to close to each other as 
operation mày be affected by adjacent channels. 
The unit can also be used for controlling other 
devices including lights "ic. The possibilities are 
virtually endless (and cheap!)- 






LI 


network R1/C1. This is then internally divided into 
three further frequencies with fixed harmonic 
relationships with each other. One of the three 
frequencies is further divided to form a timebase for 
the attack/decay envelope. ^ complex signal, which 
can best be described 73 the "ringing voltage is 
derived from four bit digital-to-analogue converters 
connected to the output of each of the internal 
frequency dividers. 

The IC also contains an audio output amplifier 
which is capable of driving an eight ohm loud- 
speaker up to 2 maximum of 160 mW. The output 
waveform resembles à squarewave and the upper 
harmonics in this case are attenuated by adding 
capacitor C2. It is claimed that the sound quality 
will be improved if the loudspeaker were mounted 
in a tubular housing. 


from pin3 via potentiometer P1 and capacitor 
and fed to pin 8 of 1C1, Preset potentiometer P1 
can then be used to set the output level while P2 
adjusts the frequency, of the second gong. 

|t should be pointed out that long lead lengths to 
the remote buttons may cause false triggering. This 
can be avoided by including a resistor in series with 
switch S1 and a small capacitor between pin 1 and 
supply common. The low quiescent current con 
sumption of 1HA means that a single battery will 
last for a very reasonable length of time- 







































simple S 


The most no! 
receivers 


between the antenna and tl 


acted upon 


this means that TR 


in gymnastics. 
the unwanted 


with the possibi 
modes, such as CW, 

is point that 
frequency counter is ad 


stated at this 


enhanced when a 
in order to achieve à 
stage of the Circui 


transistor and 
the input i5 


sensitivity 
A smooth 


D1, which start: 
‘on reaching th 


conductance, 





radiation 


by the 


F regenerative design 
jy fit for those with 2 degree 


ffect of detuning cau: 
coupling could 
a hundred Hertz, i 


the oscillating mode, 
ility of 
RT 





it shown 
ET in ca 
dic. The disadvantage of input 


aperi 
han compensat: 


overload is more ti 
(even a tim 
control of regeneration |S 
s supplying a negativ 
treshold voltage, lowering its trans- 





The detector 
input signals, 


is able to cope with relative 
as it isan infinite impedance 


This also means that distortion is low, 


heavily modulated (AM) car! 
specifications ‘were obtained for t! 


single sensitivity 
30%, S/N = 


hort-wave see sin 
Si 


N = 10 dB): 0. 


frequency range with a 
tuning capacitor: 44. 


receiver 





especially be obtained, except 
sed by 
‘educed to, 5a, 


depending on tuning. 
highest 
made by reducing the 
The primary winding 


product-detector reception 


TY and SSB. V 
this feature is positively 


"ninimum of pulling, ‘the RF 
Consists of a bipolar 
scode. As can be seen, 


core type 
25 turns of 0.68... 


ed for by the high 
y whip antenna can be vsed). 

is obtained by 
tive bias for T3 


"counter-acting' regeneration. 


Australia, where the spectrum is 
OTHR's and BC jammers. 
In the product detector 
AM will be in the order o 


tuning frequency. 


0.25 mm enamelled copper w 
94-6. The secondary Wi 


1048): 1 uV 
3N 


sensitivity may need some 


perhaps in 


mode, the 


rier. The 
he prototype 


f between 40 





jtorious effects of regenerative TRF The term single signal 
and unwanted coupling ion. It is the figure obtai! measuring 
he LC circuit that is the sensitivity with the aid of à signal generator in 
regeneration: Apart from the the absence of ‘all other signals. Due to input over- 
tuning of the (antenna) input loading (of the wideband stage) and erwelope 
the effect of unwanted coupling, detection taking place on strong adi channel 
the RF stage. Invariably, ^ signals, the full benefit of this sensitivity will never 
i ties like 


cou! 
not yet polluted by 


suppression of 
and &0 dB, 


The lower figure © 


of L1 consists of 6 turns of 











C. Voss 


digital keyboard 


At first sight, this circuit looks rather complicated. 
It is a keyboard encoder, and it performs the 
following function: Each of the keys, UP to a 
maximum of 64, are allocated a binary number. 
This binary number is available in the form of 6 bit 
parallel data at the Q outputs of 1C1 and 1C2. The 


Q1...Q6 and Q8 can be connected to à micro- 
processor System, Or alternatively, they can be 
connected to a digital-to-analogue converter and 


outputs Q1...06 remain in the same state after 
the key is released, there is no need for a sample- 
and-hold circuit after the D/A converter. 

A further advantage of the circuit is that the fre- 
quency determining resistors that would normally 
be present in an analogue keyboard are no longer 
required. Furthermore, the digital Keyboard only 
requires a single contact per key. 

The circuit operation is as follows: Each key is 
allocated a certain position inan 8x8 matrix. This 
is determined by the crossings of eight output lines 
from IC3 and eight input lines to IC4. Each of the 
64 crossing points are connected to a Key contact 
and when this key is operated à link is made be- 






tween the horizontal and vertical lines. A pulse 
generator formed by N10 and buffered by N9 
controls 1C3 and IC4 at à frequency of 250 kHz via 
an eight bit counter 1C5 and IC6. This occurs in 
such a way that each point in the matrix, and 
therefore the particular key, is enabled row by row 
and column by column. When all inputs (0... of 
1C4 have been enabled in sequence, the output of 
1C3 jumps one step further. \f a key contact is 
closed, the Q output of 1C4 goes low. The result of 
this is that the counter position at that time and 
therefore the ‘code’ of the depressed key is latched 
into IC1 and 1C2 via N3. 

Simultaneously, the & output of IC4 goes high and 
is passed to Input D8 of I2. This gives an indi- 
cation that a key has been operated. TO ensure that 
only one key code is passed onto the output when 
two or more keys are depressed at the same time, 
the counters, 1C5 and 1C6, are reset via 
whenever à key is depressed. This means that 


not occur at the same time and also that they have 
the correct polarity. 
The keyboard driver, C3, has open collector 
outputs SO that when a number of keys are de- 
pressed at the same time, no outputs are shorted 
fogether. Depending on the particular application of 
jrcuit, complementary outputs are available 
from Q1 . - . Q6 and Q8 of IC1 and IC2 (not shown 
in the circuit diagram]. 
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Resistors: 
m1, R2,RS,RG,RT,RTO RTI Y 
30,31, R32, R35, R36, R37, R40, 
10k 


R3,R6,R13,18,R23,R28, R33 


logic analyser 


scribed here give the logic 


The input buffers de 
72 and 73) the following 


analyser (Elektors 71, 


advantages: 
advihe higher input impedan 


to 'analyse" CMOS circuits. 
— the input leads can be lengthened thereby en- 


abling the logic analyser ‘to be operated more 
easily. 
Each buffer consists of a very fast comparator 
(710) connected as à Schmitt trigger. The hysteresis 
of such a buffer is determined by the values of the 
two input resistors (2x 10 k2) and the value of 
the feedback resistor (33kQ). Using the given 
values the hysteresis is around 1 V. M required, this 
value can be altered. If the value of the feedback 
resistor is increased, the hysteresis value is reduced. 
The values of the trigger voltages also depend on 
the position of switch $1. In position a, the trigger 
voltages are about 1 V (logic zero) and 2 V (logic 1) 
corresponding to TTL and 5 V CMOS levels. With 
in b, the values are deter- 


ce makes it possible 


the switch set in positio! 
































































2,15 R16, RTI R20, R21, 





R22, R25, R26, R27 R: 
46. R46, RA7, RO, R51 RS2,h9 


R41, R42,R 
3, R38, RAS, RAB,R53 = 33 k 


RO Re R14 R24, R29 R34 R39, R44, RA RA = 2k2 


R56,R57 = 4709 


R58 = 68 2 
P1 = 500 © adjustable 


Capacitors 
Ci... C11 = 10 PF 
12,013,014 = 1 HF/16V tantaal 


Semiconductors: 


1C... 1011 = pA 7101, 
D1 = DUS 


T 


LM 710 (8-pin metal can) 







iometer P1. This 
ements in CMOS 
Itages (maxi- 


mined by the setting of potenti 
makes it possible to make measur’ 
circuits operating on higher supply vol 
mum 12 V). 

The printed circi 
the buffers are sl 


uit board and component layout for 
hown in figure 2. To keep the board 
iple, which is necessary in order to 
mount it close to ‘the input section of the logic 


analyser, the resis 
A length of ribbon cable can 
the buffers to the logic analyser input 


in the articles mentioned above. 
x the buffers to the circuit 


also be used to connec! 

under test. Neither length of ribbon cable, however, 
should be longer than 40 cm, which means that the 
total length of the measuring cable, including the 
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the voltage regulator ICs will have to be uprated. 
In other words, the 78L12 and 7905 regulators 
will have to be replaced by 7812 and 7905 types 
respectively. However, note that the pin-outs of 
450 mA, while that ‘drawn from the —5 V supply the new regulators do not correspond with those of 
is around 80 mA. If the existing power supply of the old ones. 

the logic analyser is to be used to power the buffers, LI 


buffers, should be about 80 cm. 

Finally, a few remarks about the power supply- 
Current consumption is fairly heavy- The amount 
the +12V supply i5 approximately 


D2, T4 and R7. The constant emitter currents make 
the measuring amplifier independant of supply 
voltage variations. 

The differential amplifier (T1 and T2) is followed 
by an integrated differential amplifier (the LM 301 
from National This opamp is 
connected to give unity gain. Its output is therefore 
an analogue measurement. signal and can be used 
directly as such. TWO further components, R10 and 
D3, convert the analogue output to a TTL-compat 
ible signal. 


universal 


measuring 
amplifier 


can it be used for? Two possibilities have already 














An analogue multimeter is, by now, one of the more 


‘standard’ items of equipment owned by electronics 


been mentioned: It can be eed as a preamplifier for 
Dest rmal (analogue) multimetir ‘and it can also be 


enthusiasts. Even digital multimeters 2re now used as à preamplifier for 2 digital multimeter. 
becoming quite common. However, it is not Furthermore, the circuit can be used as an 
uncommon to find that ‘the capabilities of the preamplifier for frequency counters Or similar 


measuring instruments. available are nowhere near as 
extensive aS one would wish. Either the input 
sensitivity is not high enough (in other words, it can 
not measure low Voltages) or else the input im- 
pedance of the instrument is too low. The second 
age is the worst, in fact it is often the 
reason why measurements taken are totally inaccur- 
. , interpretation of incorrect results 
will lead to incorrect conclusions! 

The simple circuit ascribed here, which uses 
only a few components suffers from none of these 
disadvantages. The circuit consists of à discrete 
differential amplifier constructed around transistors 
T1 and T2. A separate constant current source is 
connected in series with both emitter leads. The 
current source for transistors T1 consists of D1, D2, 
T3 and R6 and that for transistor T2 consists of D1, 


devices. In this case, potentiometer P2 can be used 
to set the trigger level. Finally, it is also possible to 
use the circuit as à preamplifier for an inexpensive 
oscilloscope- 
Regardless of the actual application for the circuit, 
the only main calibration is the same in all cases, 
i d is adjusted by means of 
preset potentiometer P1. This potentiometer must 
be set so that when the inputs are shorted (in other 
words, when the left-hand sides of R1 and R2 are 
connected together) ‘the output from the opamp is 


exactly zero volts. In Normal applications, potentior 


meter P2 adjusts the input. sensitivity- With the aid 
of this potentiometer, it i i j 
gain of the circuit over @ wide range; from a gain 
of 2 to a gain of 130. !t may therefore be useful to 
provide this potentiometer with à calibrated scale. 
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, digital 
sinewave 
oscillator 


An assortment of digital sinewave generator circuits 
have found their way into the pages of Elektor 
magazine over the years, as in last year's Summer 
Circuits issue for instance. However, the circuit de- 
scribed here requires fewer components than usual 
and therefore produces à sinewave signal that is 
perhaps not quite so good qualitywise, but neverthe- 
less serves its purpose Very well. 

The circuit consists of two sections, each of which 
could have many useful applications on its own: an 
oscillator constructed around a pair of EX(clusive) 
OR gates and a divide-by-three circuit constructed 
around two ordinary flipflops. 

The oscillator is made UP from both a non-inverting 
gate (N1) and an inverting gate (N2). If only in- 
verting gates had been used, at least three would 
have been required — as à non-inverting gate can be 
made up from two inverting gates connected in 
series. Here only two gates are used to construct 
the familiar (to Elektor readers) and reliable 3-gate 
oscillator. 

The circuit works as follows. Let us assume that, 
initially, the input of N1 (pin 2) is low. This means 
that the output of N1 will also be low and the out- 
put of N2 will be high. Capacitor C1 will then be 
charged via resistor R2. After a short while, the 
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input of N1 will go high via R1 and the whole 
procedure will be reversed. Readers interested in 
this type of oscillator are referred to the National 
Semiconductor Application Note No. AN-118, 
which is included in their current CMOS data book. 
The divide-by-three section ‘consists of two flipflops 
which both divide by two, in other words, it would 
be expected that together they would divide by 
four. However, another EXOR gate (N3) has been 
included between the output of FF2 and the input 
of FF1. This effectively inverts the clock input 
signal each time the output of FF2 changes polarity. 
if N3 was not present, the output state of the 
flipflop would not change until the end of the 
current clock period. With the addition of N3, the 
clock signal is inverted and the positive-going edge 
triggers the flipflop after every half period. There- 
fore, the dividing factor here is three, not four. 


2 





ssn 


The sinewave signal is generated via a pair of re- 


sav sistors (R3 and R4). When the input to both re- 


sistors is low (logic. zero) there will be no output 
voltage. When the input to both resistors is high 
(logic one) the output voltage will be high. When 
one input to the resistors iS low and the other high 
the output voltage will be either % or % of the 
supply (high) level. 

Obviously, this can be proven mathematically, 
but a simpler method to justify it is to examine 
a single sinewave period diagrammatically. A small 
rectangle may be drawn in the centre of the sine- 
Wave to represent a logic one level. Two further 
rectangles of the same size can then be drawn to 
each side of the first. The area inside the sinewave 
of the last two rectangles will be half that of the 
first. The digital simulation technique generates 
a signal with the same areas as the above. 

When constructing the circuit it should be noted 
that CMOS inputs should never be left ‘floating’. 
In other words, pins 12 and 13 of the EXOR chip 
(NA) should be connected to ground (0 V). [] 
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transformere 
aerial amplifier 


The omega-antenna, published in the June 1980 
issue of Elektor (page 6.08), fulfilled a popular 
demand. It's main drawback however, the difficulty 
to obtain the cores for the broadband transformers, 
prompted our design staff to come Up. with a version 
that does not require these particular components. 
The 'alternative amplifier for the 2 antenna’, 
described in the previous summer circuits issue, Was 
primarily intended for direction finding purposes in 
the 100kHz to 30 MHz range. The compromise, 
although not mentioned at the time, is the rather 
high noise figure. It is possible to alter one of the 
design parameters in order to obtain the best poss" 
ible compromise between dynamic range and noise 
figure. 

The amplifier shown in the circuit diagram meets 
this requirement. Although the grounded-base con- 
figuration of the BFT66 produces a somewhat 
higher noise figure than the grounded-emitter 


battery 
supply timer 


A need often arises for battery powered equipment 
to be switched off after a certain period of time. 
Although timing circuits are legion, it is not such à 
simple matter to switch a power supply off after 
some hours of use. The circuit featured here will do 
this at the expense of a current drain of only à few 
nano amps. 


A look at the circuit diagram will show that not 
many components are involved. Switch S1 is the 
"on button and, when pressed, supplies a base drive 
current to the darlington transistor T1 which will 
then conduct to supply power to the equipment in 
use. Transistor T2 will now also switch on to act as 
a latch across S1 maintaining the base current to 
TA. 

Capacitor C1 will now start to charge via R4. When 













circuit, it can still be considered quite low. The gain 
of the amplifier is determined by the ratio of the 
collector and emitter impedances and because of 
the complex nature of the emitter impedance, 
which also depends on the loop size, it should be 
stated that this circuit performs almost as well as 
the original one. 

The circuit does have one snag, however. Due to the 
absence of a transformer, the tendency for the am. 
plifier to oscillate is increased, mainly because of 
earth loops. Provided due care and attention are 
paid to the construction and layout, this should not 
pose a problem. n 


the voltage across R4 drops to about 1.2 V, T2 will 
Switch off. This in turn will switch off T1 and there- 
fave the supply. The only current now flowing will 
for the leakage current through both transistors but 
Bois will only amount to a few nore amps at most. 
all intents and purposes, the battery supply will 
be switched off. 
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The time period for which the supply Will be 
switched on can be calculated from the rather hor- 
rendous formula: 1-2 

(2-22: 10* C119 "Ug. s (C1 in Faradsl. 
For those in doubt the ‘try it and see’ method may 
take longer but will work just as well. If required, 
the two darlingtons can be substituted by discrete 
transistors. Li 





7-40 — elektor july/august 1981 






power stabiliser 


This power supply circuit consists of a three-pin 
voltage regulator IC in conjunction with a buffer 
transistor. This combination is à result of the fact 
that the 78xx series of voltage regulators are only 
capable of delivering à current of 1 A. In this design, 
when the output current exceeds about 200 mA, 
the buffer transistor takes over the task from the 
voltage regulator IC thereby allowing currents up to 
5 A to be drawn. 

The 78xx IC is available for a range of different 
voltages. BY selecting the required regulator in the 
series, the circuit can be adapted for any voltage, 
provided of course the transformer output voltage I$ 
at least AM greater than the required stabilised 
output voltage. 

Where a current of only 1 A (or less) is required, the 
transistor T1 and resistor R1 can be omitted. W 
desired, R1 can be retained in the circuit to safe- 









constant 
current LED 


It is normal nowadays to use a LED as 8 panel 
indicator whenever possible. However, 1n keeping 
with all electronic devices, they do have limitations 
and their operating parameters can make life diffi- 
cult at times. For instance, if the supply voltage 
varies by any great degree the brightness of the LED 






guard the regulator Ic. It will then function as a 
so-called "pleed' resistor. However, in this instance. 
the rating of the resistor should be increased from 
05 Wto5W. 

The 78xx regulator is protected internally against 
overheating, but in practice the demand on this 
protection circuitry is not altogether satisfactory. 
To obtain à stable design, two measures have been 
taken in the circuit shown here: The current 
through the regulator C can never exceed 300 mA 
except when there is à short-circuit on the output. 
The buffer transistor has a more than adequate 
current rating. 

Provided the heatsink used is sufficiently large, both 
the voltage regulator and the buffer transistor 
should be able to survive momentary short-circuits, 
when the peak current may well exceed the 
maximum output current of 5 A, However, the 
actual amount of short-circuit current will be 
limited as the voltage regulator limits the amount of 
base drive current to transistor T1. 

Capacitor C1 will smooth out any AC ripple, but its 
value should be modified to cope with the 
maximum flow of current. For a current flow of up 
to 1A, a value of 1000 pF should be sufficient, but 
for a current of 5A the value should be increased to 
4700 pF- 





will follow suit. Should the voltage level become too 
high it will result in the LED giving 2 permanently 
off indication! The ingenious circuit here can get 
around these problems quite effectively. 

The maximum current capability of a LED is nor- 


5..24V. 
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nis in turn will increase the base drive 
ms The subsequent drop in potential 








mally about 50 mA but brightness will not sont — Tito rise. T 


cantly increase above 20 mA. This figure is about the current to T 
lector of T2 will reduce the base current 


optimum economic current level and the purpose at the co 
of this circuit is to maintain this value irrespective to T1 and therefore counteract the rise in current 
of fluctuations in supply voltage levels. to the LED. The circuit will now be stabilized. 


Se two transistors, T1 and 12, form a constant The table below gives an indication of the LED 
































































current source and will maintain the current level to current at various supply voltages. 
within the acceptable limits of 15 and 27 mA with 
variations in voltage level between 5 and 24N. 5V- 15 mA 15V — 22mA 
Operation is relatively straightforward. A rising 9V— 18mA 18V — 24 mA 
12V — 20 mA 24N — 27 mA LI 


supply voltage will cause he collector voltage of 


whether or not the input (FSK) signal is of suf- 
ficient amplitude to drive the system. 
Te LM3900 contains four opamps which are 
slightly unusual in that they react to differences in 
input currents rather than voltages (this type ol 
device is commonly called a ‘Norton amplifier’). 
Kansas City This means that the output of the first Schmitt 
trigger (A1) is zero under no-signal conditions, 
maate the current flowing through the inverting 
demodulator input (via R2) will be greater than that flowing 
through the non-inverting input (via R3) 
m of FSK frequency-shift The charge pump works as foll 


The most popular for 
TO input signal, capacitor C4 is discharged via RB, $0 


keying) modulator used by computers nowadays i5 

the 'Kansas City Standard’ where digital infor- that the output of A2 is virtually zero. Af at this 

mation is transmitted sequentially by means ofcar- point a positive-going pulse is received from A1, à 
two different brief current. pulse will flow into the non-inverting 


rier pulses of constant amplitude and 


frequencies (1200 Hz and 2400 Hz). A logic low input of A2 via capacitor C3. This means that an 


level generates a frequency of 1200 Hz whilst. identical current must pass throi gh the inverting 
2400 Hz is generated a logic high level. Ob- input for the circuit to remain in equilibrium. This 
hieved via CA which is therefore 


Viously, for every modulator there has to be a can only be acl 

demodulator. charged a small amount. As a result, the output 
"As can be seen from the circuit diagram, the Kansas voltage of A2 will rise Whenever a positive-going sig- 
City demodulator described here is quite straight- nal edge is present at the input. Afterwards, capaci- 
forward, Opamp At acts 28 à Schmitt trigger and Tor CA will be discharged via resistor RB and the 
simply converts the output of the tape recorder into output voltage will drop once more. The more 
a perfectly symmetrical squarewave signal. Opamp pulses at the input, the higher the output voltage. 
AZ is configured as à ‘charge pump’ and pea — (he duh wound opamp A3 is a conventional 
the incoming frequency into a low or high logic low pass filter. The turn-over frequency of the filter 
level. The output of A2 is fed toa low pass filter depends on the baud rate of the incoming signal. 
constructed around opamp A3 and the decoded, At 300 baud the maximum frequency at this point 
filtered signal is then fed to à second Schmitt trigger will be 150 Hz therefore the turn-over frequency 
(AM) to ‘clean up’ the final digital output. must be slightly higher. 

Transistor T1 and LED D2 are included to indicate The output ‘of the low pass filter has. rather poor 



















D 
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edges and is too low in amplitude to be processed 
py logic circuitry. For this reason the signal is 
passed through à Second Schmitt trigger constructed 
around A4. This ensures that the final output pulses 
are sufficiently fast to drive CMOS ICs. If the phase 
of the output signal is not correct, the connections 
to R14 and R15 may be reversed. 

Current consumption of the circuit is only 2 few 


E signal 
injector - tracer 


A signal injector must certainly be one of the 
cheapest and most useful pieces of test equipment 
in the hobby workshop. The design. described here 
Woubles as a signal tracer "nd features an audio 
output enabling both eyes to be kept on the work 
in hand. 

The circuit is very simple and consists of three 
main parts; a signal generator (IC3); a pre-amp 
(1C2); and a main amplifier. The signal generator, 
1C3, isa 555 connected as à 1 kHz oscillator. With 
S2 in position b, this acts as 8 simple continuity 


milliamps and partly depends on the actual supply 
voltage. Ideally, this should be the same as that 0! 
the following logic circuitry. 

The only adjustment for the demodulator is preset 
potentiometer P1 which is set SO that the duration 
D logic zero and logic one pulses are the same when 
the input. signal consists of eight cycles of 2400 Hz 
and four cycles of 1200 Hz. LI 


tester. Since the test points DP are in series with 
the oscillator's RC network, the circuit will only 
oscillate when there i5 continuity between these 
points. s connected to the DP 
points can therefore be used to establish continuity 
between two points in the circuit under test. The 
output of the oscillator is fed via P2 to the main 
amplifier and a tone will be heard from the loud- 
speaker when there is a short circuit between the 
probes. Nothing will be heard if the probes are open 
circuit of course. 

With switch S2 in position a, 1C3 will oscillate 
continuously. Its output level is then controlled 
py P3 and fed directly to probe(B) to be injected 
imo the circuit under test. Capacitor C10 and 
resistor R13 are included to prevent the oa 


then used to trace the signal through the stages of 
the test circuit. A resistance OF potentiometer will 
attenuate the signal and a transistor will usually 
amplify it. 

In order to detect changes in amplitude, it is im- 












"HT 
Ga - CA 3140 
yes = (7685 











25 xo 








Ow 














udspeaker. A simple 
cluded at the 


not to overlo: 


ut to the pret 


1C2 and fed, via 
d to adjust the input 
level to the pre-à 


Some readers ma al output indication 


y prefer a visu: 
| meter can be 


a moving coil 


£4 


owered 
t torch 


used as shown ! 


solar p 
pocke 


Pocket torches are handy things, 
great drawback: 8 
their batteries gO 


use of the ever-preset 


but they have one 


source, the sun. 


andle a maximi 
and because of its 
lightbulb. An or- 
torch bulb can ‘own in figure 
e self-induction 
d by simply adding 


is driven by two S-FET’s. Their 
; 2000 mAN 
enables them t 


solar cells into the 800 mA drive curr 
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Because of the high input impedance of the pre- 
amp it is necessary to use a screened lead and probe 

for this input. Failure to ‘do this will result in plenty 

of noise at the output. 

A design for an easily constructed probe is Shown 

in figure 3. Normal test leads can be used for the 
signal output. Li 


The circuit is balanced by means of P1. This poten- 
tiometer should be set in such a way that an Op- 
timum light yield is obtained, even when scattered 
clouds are present. 





D1 = LD 241, LD 242 
Ti-ZUB 10 
T2- BUZ 10 





25 VI800 mw 
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H.J. Walter 


american billiards 


‘the popularity of American Pool continues to 
increase and this electronic game is played in ^ 
similar manner to the original table billiards. Howe 
ever, the billiard balls are symbolically represented 
here by six LEDS. 


the LED's goes out or everything stays as it Was. 
One of the LED's going out, means that one of the 
balls has been pocketed. 

The game can be played in two ways. In the first 
game, each player must pocket all the balls whereby 

















all the LEDs are extinguished, and the person who 
can do that with the least number of "hits is the 
winner. In the second variation of the game, the 
number of players is restricted to only two. One 
player starts: if the fir i 
then he is obliged to pocket also all the other red 
ones. The second player ‘then does the same with 
the green balls. As long as the first player continues 
to hit his own colour, it remains his turn. Only 
when he fails to hit a ball or hits one of his op- 
ponent's colour, is it the turn of the other player. 
as three balls of one colour have been 
pocketed, the player of that colour has won the 
game. This makes it impossible for the game to end 
in a draw, and is à good way of deciding the winner 
of the first type of game that was drawn. 
Let us now have a look at the circuit. To start, all 
...FF6, are set to zero With 
so that all LEDs light uP- The 
multivibrator, constructed with N1 and N2, delivers 
a clock frequency © about 800 Hz to the Johnson- 
counter, 1C2, of which the outputs deliver ‘1° in 
sequence. The gates N5 to N10 are wired as latches 


v 
4 








1c = 4011 
163 = 4071 
{id= yCA = 4071 
NT... N16 = 168 = 4050 
NAT.. FRG = 108 = 40174 





















© 


and connect the counter outputs to the D-inputs of 
the flipflops. 
Operating the ‘hit button S1 will supply à pulse to 
all the flipflops. The counter outputs which are high 
will then, via the latches, set the flipflops that were 
not already set, and the relevant LED goes out. The 
feedback from the Q-output of the flipflop to the 
gate at the D-input forms the latch and sees to it 
flipflop remains in that position even 
when further clock pulses arrive. AS Q6 of the 
counter leads nowhere, it is possible for even the 
first shot to be a ‘miss’. If so desired, this can be 
avoided by connecting the reset input of the 
counter to Q6 instead of Q7. 
The best way of arranging the LEDs is in the form 
of an isosceles triangle, represented in the circuit 
de symbols. The red LEDs 
are actually placed at the corners of the triangle. 
The green LEDs (the black ones in the diagram) can 
then be mounted half-way along the sides of the 


CMOS ultrasonic 


receiver 


Remote control of all sorts of equipment is be- 
coming more and more popular both inside and 
outside the home. The transmitter can be either à 
source of light or of sound and the receiver is 
usually built-in to the equipment which it is in- 
tended to control. More often than not, the receiver 
will only react to the relevant transmitted (coded) 
control signals and is therefore rather sophisticated. 
This is not the place to discuss whether infra-red 
or ultrasonic remote control is more or less suitable 
for this or that purpose. Rather, this article describes 


which can be used for a variety of applications. In 
addition, it will operate Yor quite a long time on 
an ordinary 9 V battery as the current consumption 
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triangle in between two red ones. 
The CMOS 4050 can be replaced by the 4049 which 
has the same pin arrangement and which contains 
six inverting drivers. This causes the state of the 
diodes to change SO that after reset all LEDs are 
dark, but ‘when a ball is pocketed’ the relevant 
LED lights up- 

The two sets of rules for the games described 
earlier are not the end. There are other possibilities. 
One ball can be designated as the ‘black’ in snooker 
which means that it is the last one to be pocketed. 
Another variation consists of, prior to ‘hitting a ball’, 
deciding which colour it is going to be. No doubt it 
will be possible to think up further variations, once 
the circuit and its possibi ities have become familiar. 
When the game is played a lot, it is best to supply 
the power via a small mains supply or a nicad. The 
power consumption is 90 mA when all the LEDs are 
‘on. When the game is played less frequently it will 
be sufficient to use tWo ‘5 V dry cells. “n 











is very low. This can be useful where it is necessary 
to isolate the remotely controlled equipment from 
the mains. 

The recommended transducers for the circuit are 
the SE 048-25 T/R (25 kHz) or the SE 048-40 T/R 
(40 kHz) from Toko. \f other transducers are 
employed, it may be necessary to modify the input 
stage to the field effect transistor T1. This transistor 
is used here as a preamplifier for the receiver. The 
following three inverters (N1... N3) are connected 
as linear amplifiers. and provide a certain amount of 
filtering for the ultrasonic signal. Penultimately, the 
signal is rectified and smoothed by diode D1 and 
capacitor C8 before being fed to the final inverter/ 
buffer N4, which supplies the actual control signal. 
Depending on the particular application, this output 
can be used directly (or inverted — there are still 
two unused inverters inside the 4069 package) to 
control CMOS switches. Alternatively, it can be 
used, via a transistor, to activate a relay OF solenoid 
which in turn will switch a piece of equipment on 
(or off) or open (or close) a lock etc. 

A suitable transmitter can often be obtained as 
‘surplus’ from mail order firms and, considering 
their low cost, it is hardly worth constructing one 
at home. 





Namig 4069 
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constant [ 
width osc! lator 


Switching oscillators on and off can sometimes give 
rise to problems due to the fact that the first or last 
(or both) pulses can vary in width from maximum 
down to almost non-existent. In most cases, it IS 
probably true to sav that the very narrow pulse or 
‘spike’ will be the one to cause the problems. It all 
stems from the fact that the ‘oscillator switch ofi 
time is invariably not synchronised with oscillator 
output. 

Figure 1B shows the usual simple gate oscillator 
that is often found in digital circuits, probably 
chosen for its simplicity and economy às much as 
anything. However, it does suffer from the problems 
mentioned above as can be seen from the waveform 
illustration in figure 28) The variation in pulse 
width is readily apparent. The last pulse in the 
second set may prove to be too small for some gates 
to ‘see’ while ‘others in the system can. The result 
could be an extensive ‘red herring’ chase. 

An effective solution to the problem is shown in 
the circuit in figure 1A where the simple gate oscil- 
lator is coupled to an RS flipflop. Diode D1 pre 
vents capacitor C1 from charging during the time 
that the oscillator is switched off. This ensures that 
the first pulse at the output has the same width as 


2 





single IC siren 


N1..N4=1C154093 


vetet 





61548 


those following. This is illustrated in figure 2®. 
The sacrifice of two extra gates MAY well be worth 
the Genifits that this constant pulse width oscillator 
can provide. 





Circuits that produce some sort of noise appear to 
be highly popular with many readers. A possible 
reason for this js that correct circuit operation is 
verified audibly and without the need for test equip- 
ment, in other words, the circuit does something in 
a physical sense. 

This particular siren is very simple and easy to con- 
struct since it is built around a single IC, the LM 389 
from National Semiconductors. This IC contains 
an audio power amplifier, similar to the LM 386, 













pulse generator 
with variable 
duty-cycle 


A single 4093 CMOS Ic is eminently suitable for 
constructing a simple pulse generator. The 1C con- 
tains four Schmitt-triggers. By adding à resistor, two 
diodes, à capacitor and a potentiometer, one of the 
four gates can be used to produce an oscillator with 
a set frequency and a variable duty-cycle. The pulse 
duration is determined by the RC time-constant of 
R1 P1. When the wiper of the potentiometer is 
in the mid position à perfectly symmetrical square- 
wave signal is obtained at the output. If, however, 
the setting of P1 is altered, the capacitor (C1) will 
take a different time to charge than to discharge. 
As a result, gate N1 will be triggered either sooner 
or later on either the positive-going or negative-going 
edge of the signal depending on the direction in 





sso 1 


N1 = 1/4 IC1 = 4093 
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together with three uncommitted NPN tran- 
sistors. 

The two transistors T1 and T2 form the basis of an 
astable multivibrator with a frequency variable 
between 1 and 7 Hz. The preset P1 is used to adjust 
this. The amplifier is also configured as a square 
wave oscillator and its ‘output drives the loud- 
speaker at frequencies variable between 250 Hz and 
1500 Hz. The amplifier, however, is switched on 
and off by the multivibrator via transistor T3. The 
result is à pulsed siren like sound. The frequency 
of the audible tone is adjusted by the preset P2. 


N 





n 


which P1 was rotated. This effectively means that 
the pulse width varies. 

As far as R1 is ‘concerned, this acts as a protective 
measure in case p1 is turned fully clockwise 
(minimum resistance). This means that the duty- 
cycle is not 100% variable, but, after all, à 
9/2" 98% range should be perfectly acceptable! 

The frequency ‘of the oscillator is dependent on the 
value of capacitor C1, since the sum of the RC time- 
constants is the same for both half-periods. \f 
several different frequencies are required, a multi- 
way switch with a corresponding number of capaci- 
tors may be included to replace C1 (see figure 2). 
This enables the pulse duration to be varied In 
stages. 

Using the control input (A) the entire unit can be 
incorporated in a logic circuit. If the input voltage 
is logic zero, the output will be logic one; if, 
however, the input level is logic one, the oscillator 
will start to operate. \f the control input is not 
required, this may be omitted by either linking the 
input to the junction of R1/C1 or to the positive 
rail of the power supply (logic one). 

Although the edge of the output pulse is fairly 
steep already, it can be further improved by con: 
necting one of the other gates in the same 1C 
to the output. The second gate will then act as an 
inverter. Li 


-48 — olektor july/august 1981 







differential switch 


There is virtually no doubt that interes! 
particular circuit will increase as the price of elec- 
tricity — and of energy in general — continues to 


rise. The differential switch is able t 
difference in temperature between, twi 
depending on ‘the temperature difference, it 
switch a relay on OF off. The relay can then be 
used, for example, to activate à circulation pump. 
| There are numerous applications for the circuit. 
| it can be used in combination with solar heating 
| panels or solar collectors and it can also be used 

to control the pump in central heating systems. In 

the latter case, ‘one sensor is placed in the return 


pipe while the other is situated in 


the pump also switches on. 


they do not affect each other. 





actually on. 


The temperature se are 


temperature the zenes voltage 


.93 V. 
The temperature transducers incorporat 
connections, which make it possible to 
ut voltage (at 20 °¢) to the value me! 
|n the same Way, undesirable differen 
the sensors can be corrected. It is also po: 
disregard the adjustment input of one of the sensors 







outlet pipe close to the boiler. As soon as the boiler 


switches on, 8 temperature difference i: 


The attractive feature of this design is the fact that 
both the temperature difference an the hysteresis 


of the unit can both be set independently, SO that 


nsors two LM335s 
(National Bemiconductor). This IC can be looked 
upon as being a zener diode whose voltage in- 
creases by 10 mV Per °c, Therefore, 


intioned above. 


(by not connecting it) and to adjust the 
sensor to give the same chari 








This can make construction and setting up COn- 


siderably simpler. 


acteristics as the first. 


other 


The principle of operation is as follows: The vol- 
tages from the two sensors are directly compared 
by 12. When the temperature — and thus the 
voltage — of Z1 becomes greater than that of z, 
the output of IC2 goes high lighting LED D2 and 
activating the relay via transistor T2. |f potentio- 
meter P1 has not been turned fully UP, a higher 


input voltage is required to operate the comp: 


and the relay will therefore be activated at à higher 
temperature difference. There isa potential drop ol 
about 0.6 M across diode D1. Approximately 
100 mV of this remains across P1 (the actual voltage 


drop across P1 can be adjusted by means of 


The 100mV corresponds to about 10°C, 
effect P1 can be adjusted over, à range of 


Sensor Z1 must therefore be 10 C warmer than z2 
with P1 at the lowest setting in order to activate 


the relay- 
Once the pump has been switched on by the 


relay, 


the temperature of the sensor close to the boiler 
will drop due to the circulation of the water. This 
could result in the circuit switching itself off almost 
immediately. Obviously, this situation IS undesirable 


and for this reason potentiometer P2 has 
included to adjust the amount of hysteresis 
maximum factor of 


position the circuit has a hysteresis of, 2C. 


been 
by a 


C. With P2 set in the centre 


. This 


means that if P1 has been set to, say, 9 C, the relay 
will be activated when the temperature difference 
Wáches © C, bat will ptm. off until the differ- 


ence in temperature is BC — 2.5°C = 2.5°C. 


LED D2 should be a red one with an operating 
Voltage of about 1.3 V. The supply voltage for the 


circuit is not critical and can deviate by à few. 


The circuit diagram shows a supply voltage of 1 


because relays operating at this voltage are readily 
available. Transistor T2 is only allowed to dissipate 


a maximum of 100 mA and for this reaso 


n the 


current rating of the relay should not exceed this 


value. 


"The actual temperature at which the circuit operates 


can be calculated from the voltage across 
z2,ifa thermometer is not available. 








M335 


ziZ2- LM 335 
Dip3-DUS 
Titz- BCSATB. 
ici = LE 366, LF 357 


Z1 and 


R. Behrens 


remote control 
potentiometer 


This type of control makes it possible to regulate, 
for instance, the intensity of @ light source or the 
Volume of an amplifier ete. from a number of 
locations. This function is fulfilled by the circuit 
described here via two potentiometers which act 
both as switch and regulator for direct current 
sources. 
What can it be used for? For example, when the 
telephone rings, ‘and one of these control devices 
is situated close to the telephone, stereo equipment 
can be turned down from that location, provid 
the stereo system incorporates dc-controlled ICs 
such as the TCA 730 or TCA 740. As already 
mentioned, the 
opto-couplers, to a light source and therefore act 
as a dimmer control. No doubt inventive readers can 
think of many more applications for the unit. 
potentiometer setting IS altered, an 
electronic switch will automatically close allowing 
the dc voltage level on the wiper of the potentio- 
meter to be passed through to the output. 

31 


o 

ficient protection against input overload. When the 
setting of one of the potentiometers is altered, the 
potential difference between the inverting input and 
the non-inverting input of the corresponding opamp, 
caused by the integration networks R1/C1 or 


R2/C2, beci 


output of the opamp 99 








uve as control voltages f 


One of 


by way of the buffer A3. 


The values of resistors 
ther hig! 


been chosen ral 


potentiometers at t 
put of the opa 
are included so 
its original state 
One of the not 


also be mentio! 


mi 


so 


elektor july/august 1981 — 7-49 











somes sufficiently large to make the 
high. These output signals 









for the electronic switches 


Vel... ES4 (ES1 and ES2 and resistors R3... - RI 
form a flipflop). 


trolled by P1 or P: 


the two dc voltages con- 


2 is also passed on to the output 


R1 and R2 have deliberately 
h in order that, with the two 
heir minimum setting, the out- 
ips will be low. Diodes D2 and D3 
that the flipflop does not return to 
during the actual transition. 
good aspects of the circuit should 
ned at this stage. This is the fact that 


when it is necessary to set the previously unadjusted 


potentiometer toa 


quickly turned 


slightly awkward at first, 
get the hang of i 
if the connecting 
the long side, it 
16 V capacitor 
and ground. 


potentiometers 


est 


AL. 


02 


it. 


between 


SA = ICT 
‘ag = XICZ 
D5 = 1N4148 





low dc output, it must first be 
nen down. This may appear 
but it will not take long to 


leads to the circuit are rather on 


will be necessary to include a 10 


the ‘hot’ ends of the 


4066 
L324, CA324 
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power 


The L146 type integrated circuit from SGS-Ates is 
pin compatible with and an improved version of the 
well known 723 regulator IC. The major difference 
between this new 1C and the older type is definitely 
an advantage. The maximum supply voltage that the 
723 will handle is 40 V, while the maximum input 
voltage to the L146 is 80 V 

With the aid of an external transistor or two it is 
possible to construct 2 variable power supply with 
En output voltage that can be regulated between 
0 V. In the circuit shown, potentiometer 
P1 is used to set the current limit to anything 
between 10 mA and 1A. Some readers may ques- 
tion the validity of specifying a current output of 
10 mA for a power supply. Let us then emphasise 
the fact that this figure refers to the current limit 


Bsa bts s DES MANT 








Parts list Capacitors 
c1 2200 4/100 V 
C2- 10 u/6 V tantalum 
C3-10n 
Resistors: C4 = 100/100 V 
R1-22k 
R2- 6k8 Semiconductors: 





D1...D4,D6 = 1N4003 
D5 = 1N4001 

71,72 = MJ 3001, TIP 142 
ict = L146 


Miscellaneous: 
Tri = 50 V/1 A transformer 
F1 = 630 mA fuse 


p2« 22k lin 
P3 = 1k preset 


value. Potentiometer P2 controls the actual output 
voltage level within the range stated above. The 
preset potentiometer P3 is used to set the maximum 
output voltage of 60 V when P2 is turned fully up 
(high voltage end). 


























The two series power transistors (connected in 
parallel) can be replaced by the equivalent TIP 142 
instead of the Motorola MJ 3001 Darlingtons if 
required. Since these transistors are liable to get 
very hot, à substantial heatsink is required. It should 
be noted that mica washers must be used when 
mounting these transistors aS their emitter is con- 
nected to the case. 

Disagreeable smells coupled with impaired vision 


long-period timer 


This monostable multivibrator can be seen as à 
long-period alternative for timer circuits which 
incorporate the ‘well-known 555. It allows the user 
to obtain on-off periods varying from 20 seconds 
to about 60 hours. 
The design is quite simple. It consists of a start/reset 
rt, a *slow' oscillator and a series of flipflops. 
Most of this can be found, ready for use, in ICT. For 


capacitors (c1, C2), two resistors (R1, R2) and 
potentiometer P1 are needed. The output signals of 
the counter in the 1C can be reached via the Qout- 
puts. Rather curiously, Q10 is not included and a 
'Q10' is constructed by the addition of T1 and FF2 
The timer is set in Y Notion by the leading edge 
(positive-going) of the clockpulse to pin 3 of FFI. 
The Q output (pin 2) then becomes *Q', and the 


a go g 
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due to smoke will be the result if the power rating 
of the resistors used are less than those stated in 
the parts list. The above comment also applies to 
the smoothing capacitor C1 and the bridge rectifier 
diodes D1. - .D4 since the voltage across C1 can 
reach up to 78 volts. Because of the internal current 
limiting of the L146, the power supply is short: 
circuit proof. 

Li 





oscillator in 1C1 starts. The Q outputs of 1C1 will 
then become ‘high’ in turn to the timing of the 
oscillator frequency which is adjustable between 
2.5 and 25 seconds by rotating P1. Depending on 
which one of points A, B,C... K is connected to 
point X, a logic ^4' will be sent to the clear input 
(pin 4) of FFT via R5 after a short OF very long 
period. This Wav, the flipflop is cleared, the 
output becomes ^4', and the oscillator stops- The 
‘timer’ will start Up. again only after a new start 
pulse reaches pin 3 of dr 
Due to the very large number of possibilities, there 
isa formidable choice of periods to chose from. 
When points A and X are connected, the time set 
with P1 can be varied to range from 20 sec. to 3.5 
min., with connection B-X this range becomes 
40 sec. to 7 min., and so on. 
The period can be calculated exactly with the help 
of a simple formula: u 

T = (M — 0.5) x25 * 10 5 x (R2 * P1), 
in which T is the time and M the selected dividing 
factor. This factor is 2? for connection A” 5 
for BX, 25 for CX, and so on. For connection 
K-X, the dividing factor it 21? and, substituting this 
value in the formula, the respectable period of 
about 60 hours is obtained. 
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novel clock 


control 


In certain applications it is often necessary to gener- 
ate a series of clock pulses by using switches etc. 
For instance, when a digital clock has to be ad- 
justed. More often than not a digital clock has two 
function buttons. When one is depressed à clock fre- 
quency of several Hz is generated enabling the clock 
to be set to roughly the correct time Very quickly. 
When, on the other hand, the second button is 
depressed, only one clock pulse is generated so that 
the clock can be set accurately. Why then two but- 
tons if they both appear to perform what amounts 
to the same function? 

As a matter of fact, there i$ nO real need to have 
two buttons, The circuit described here fulfils the 
same task by only using one. Everything now de- 
pends on how long ‘the button is depressed for. If 
the switch is held down for less than half à second, 
only one clock pulse will be generated. If, however, 


4 












it is depressed for longer, a clock frequency of 
30 Hz will appear at the output of the circuit. 
The circuit works as follows. When switch S1 is 
open the clock generator constructed around N1 
will oscillate at a frequency of 30 Hz. However, 
ince the output of N1 is logic zero, as is also true 
of pin 13 of N4, the output of the circuit will be 
constantly high (logic 1). If switch S1 is now de- 
pressed the monostable multivibrator (oneshot) 
Ponstructed around N1 and N2 will be triggered, 
Causing the output of N2 to 99 low for half a second 
thereby inhibiting the oscillator N3. The output of 
N1 will now be high, so that the two inputs of N4 
are also high. This meam" that the output of the 
circuit (N4) will be low (the first clock pulse). If 
$1 is still depressed after the time delay of the 
monostable has elapsed, the output of N1 will 
remain high, the output of N2 will be high, there- 
fore N3 will now oscillate and the pulse train thus 
produced will be fed to the output of the circuit. 
Mf, on the other hand, S1 had been released before 
the end of the half second period, Pin 13 of N4 
would have become logic zero the moment. that N3 
started to oscillate again. As a result, the output 
would go high once more. 

The waveforms involved are shown in figure 2. The 
vertical lines in signal A represent the contact 
bounce caused by switch S1. This contact bounce 
is suppressed by the RC network R3 and C2. 
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novel 
flashing light 






By altering the pin 


display sequence 
if more outputs 
must be moved 
The effects can 
‘weird ani 
placing di 
transistor bases 
emitter of th 
As it is qui 
structed by mo: 
little electronic 


are to 
to the next, unused output. 


© wonderful’ sequences can 
odes between 
and between the base of 
ie next. 
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numbering a totally ‘random’ 
be obtained. Remember that 
be used the reset connection 


can 


: all sorts of 


the outputs 


te likely that this circuit will be con- 
del builders 
experience, 


who may have relatively 
a brief explanation of 


As you may have already guessed, this circuit t 

represents no more OF less than a method of Mum how the circuit works may be advantageous. 

nating a series of LEDs. The diagram shows fie Opamp 1c1 generates squareweve pulses by continu- 
LEDs, but this can be extended to a maximum of ously charging and discharging capacitor C1. If the 
ten by connecting the reset line (shown connected resistance Of potentiometer is increased the 
to output 5) to the next output, or, if ten LEDsare charos and discharge time for this capacitor in- 


altogether. Of 
course, à corresponding output 
stage consisting of a transistor and a resistor will 
the circuit do? 


creases ani 


counter, ! 


decrease 
longer periods. 


The squarewave pulses 
C2. The outputs of this counter each go 
after every clock pulse. 


d therefore 
s — this results in the 


the frequency of the oscillator 
LEDs being lit for 
are fed to a divide-by-ten 


The previous 


in turn, The rate at w ich this happens is deter- high in turn I 

mined by the setting of potentiometer p1. Other output, which was high, now goes low and the LED 
sequences Can be found by incorporating some connected to it, via the resistor and transistor, will 
clever little ‘tricks’. However, go out, while the next LED in the sequence will 


the basic configur- 
ation can certainly be useful, for example, in the 
case of à model of a road obstruction where they 
use those yellow warning flashers whigh light up one 
after the other. The illustration at ® shows how 
be made i remain lit in 
simply including a diode between each 
is connected 


will not 


counter is reset causing 


° when output five goes high the 
a new sequence to be started 


(LED D1 lights up). 


Resistors R5 


amount of current through 
withstand currents greater thi 
therefore it is recommended to restrict 
urrent and to select the value of the 


50 mA, 
the available c! 


. ROB are respon: 


sible for limiting the 
the LEDs. Most LEDs 
an about 


emitter of T2 A second diode is connected between series resistors SO that the operating current is less 
the base of T2 and the emitter of T3 and so on. This than 30 mA. With a Powe supply voltage of 5 volts 
Simple arrangement is quite Sdequate to produce that serios resistors of 470 (the current through 
the desired effect. anch LED is about 8 mA. By selecting a lower 


LEDs which light UP. in a 'to-and-fro" fashion can be value resistor 
Gbtained by connecting the bases of the transistors increased. 
to the outputs of IC2 in the following manner: ne. The power ss 
cathode of the first diode is connected to the base anywhere 


of T1 and the anode is connected to pin 3 of the 
4017. Two diodes are connected to the base of T2, 





than 8 


the oscillator- However, 


the intensity of the LED would be 


pply voltage for the circuit can be 
between 5 and 15 V. If 


the supply voltage 
vV, the well known 741 IC can be 
this IC does not 

















one goes to pin 2 and the other to pin 6. Similarly, operate too well at lower voltages, so either the 
T3 is connected to pins 4 and 5, TA is connected 3130 or the 3140 is recommended. 
to pins 7 and 1, and finally T5 is connected to sy 
pin 10. : T1... 15805478 
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'Hi-fi' si 

i-fi siren 
The title ‘siren’ above a circuit diagram usually 
implies à circuit for a two-tone or multi-tone "horn 
which sounds continuously and can be used for an 
alarm of one sort or another. However, the siren 
described here Is not particularly suitable for that 
application, but no doubt inventive readers will find 
a use for it! The Hi-fi siren simulates, as accurately 
as possible, à passing police patrol car with its siren 
going full blast. 

What happens when @ police car approaches? At 
first the siren is only heard very faintly. The noise 
increases gradually until at the moment it passes the 
observer the sound reaches maximum intensity. 
After this the noise decreases immediately while at 
the same time the pitch gets lower due to the 
‘Doppler effect’. 

By examining the circuit diagram, we can see how 
this is accomplished electronically. The oscillators 
constructed around gates N1 and N2 constitute the 
actual two-tone siren. Initially, the base voltage of 
transistor T4, and thus the emitter voltage of T5, is 
approximately equal to the supply voltage. T 
fore, no current passes through the loudspeaker 
When the start button, S1, i5 depressed, the flipflop 
constructed around N3 ind N4 changes state and 
the potential across capacitor C4 decreases slowly: 
This causes the emitter voltage of T5 to fall also, SO 
that the current through the speaker will start to 
build up. This current is in fact switched on and off 
by T6 and T7 to the timing of the double oscillator 












transistors T6 and T7 in the rythm of the double 
(N1/N2), which in effect produces the required 
sound. 

The current, and therefore the noise, continues to 
increase gradually due to the falling voltage across 
CA. At a certain moment this voltage reaches the 
negative trigger threshold of N4, so that the flipflop 
is reset and the output of N4 goes high. At this 
particular moment the voltage on the emitter of T5 
is ata minimum and the noise level is ata maximum. 
As the output of N4 has now gone low, the fre- 
quency of the oscillator constructed around N2 is 
wered somewhat, thereby Simulating the Doppler 
effect, Capacitor C4 will then slowly recharge UP to 
the supply voltage level, leading to 8 gradual 
lowering of the noise level. 

The circuitry around transistors T2 and T3 ensures 
that the noise level increases Very slowly at first, but 
it will then speed up. This makes the sound more 
realistic. The resultant effect can be adjusted by 
means of potentiometer P1 and should be done 
"py ear. To do this, the potentiometer is turned 
fully clockwise, sO that the wiper is at full supply 
voltage level, The start button is then depressed and 
the noise produced is listened to. The poten- 
tiometer is then turned back à little way and the 
pushbutton depressed once more. This procedure 
should be repeated ‘until the siren sounds as realistic 
as possible. 

The printed circuit board for the Hi-fi siren is given 
in figure 2. The current consumption of the circuit 
is virtually dependent on the value of resistor R14. 
This resistor can be reduced in value to à minimum 
of 27Q ifa louder siren is required. In that case the 
Current consumption wil increase considerably, of 
course. When R14 has a value of 100 2, the total 


current consumption at maximum noise level is 
approximately 60 mA (UB = 15 V), while at rest it 
amounts to only à few mA. 





Parts list R10= 220k 
R12,R15 = 100k 

Resistors: R13 = 100 a 

RI=1M p1 = 1 M preset 

R2,R3,R6, R13, R16, R17210k 

R4» AKT Capacitors 

R5 = 330 c1=1p/16V 


¢2=68n MKM 


p. De Bra 


low-noise 
microphone 
pre-amplifier 


Hi-fi enthusiasts are often faced with the problem of 
not being able to get near enough to the object they 
want to record. The only solution in such a case lies 
in using a very sensitive, low-noise pre-amplifier 
combined with a good dynamic microphone. The 
pre-amplifiers in the usual recording equipment are 
normally not sensitive enough for the purpose, and 
produce too much noise ‘to ensure good recording 
quality. It is much better to build a separate low- 
noise pre-amplifier, that can be inserted in between 
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T3 = BC557B 
TA,T6 = TUP 
10 4/16 V BC 160 


cs 
C6 = 100 u/25 V 





Semiconductors: Miscellaneous: 


p1...04= DUS si 
T1,T2* TUN 


ushbutton 
LS = loudspeaker 8 1/500 mW 
LI 


the microphone and the recording equipment. 

Of course, the available microphone will do when 
recording the roar of a lion. No single pre-amplifier 
ification of that kind of 
sound and that of à nightingale at a distance of 
100 yards, due to the limits of the input sensitivity. 
The circuit given here, however, I$ intended to 
record the nightingale, but definitely not to record 
a pop singer who looks as if he is about to ‘swallow 
his microphone. 

Any transistor produces noise, but to combat this as 
effectively as possible, noise-free types from 2 good 
manufacturer should be selected. 

the circuit should make optimum use of the 
transistor noise characteristic. It will be noticed 
immediately that the circuit described here contains 
5 parallel stages. The noise generated bY each stage 
can be added in the manner of a vector power, that 
is, as the square root of the sum of the squares of 
each component. AS the noise of each stage is 
slightly out of phase, the resultant figure will be 
slightly lower than that of each stage. Mathemat- 
ically, this reduction can be expressed as Vn, so 
that in this case it i$ equal to V5, in other words, 
slightly less than 2.3 times. In terms of decibels it 
can be said that the reduction in noise amounts to 
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current through the transistors to 


is in fact done here, 
This is even less than the 


(stereo) value. 
required by the voltage regulator IC1, which is nightingale's song from a t 
included to reduce the supply voltage for the With the aid of this preamplifier, the enthusiast can 
| amplifier stages to $ V. The lower power consump- make music recordings oF outside recordings of 
| tion produces a higher signal-to-noise ratio at the really amazing quality. The microphone and 
cost of considerable harmonic distortion. Local recording equipment will naturally contribute 

all (R21 to R25) feedback greatly to the actual quality achieved. 

‘As the gain of the preamplifier is dependent on the 


(R6 to R10) and over 

ensures the removal of i 
gives excellent re 
which is unavoidable during recording. 
| What kind of resu! 
this circuit? The input sensitivity, to give 
of 60 mV, is about 0.13 mV, which is adequ 
most applications. 

to around 475 times. Audible 
an input signal 
that fairly stron 
frequency respon: 
3dB points, is 20Hz to 
being determined by the val 
The effect of L1/C11 is negligibl 


distortion occu! 


45 kHz, the 












as can be seen from the 1.5mA 


this distortion. The circuit 
sults in spite of the 1% distortion 


The gain of the circuit amounts 


|| level of about 8 mV (or greater!) so 

g sound levels can be processe! 

Se of the preamplifier, between the 
upper limit 

Jue of capacitor 


omitted when ti 
interference. 

This design gives an improveme 
ratio of about 
tional designs, mal 


rs with 


d. The 

















extended range 


eter 


value of resistor 
selecting à 
strictly spea! 
T7 needs to be kept at à 
the value of R21 
smaller value for 
For a gain of 

10 kQ: and th 
By incorporating a resistor i 
input impedance can be increase 
effect can 
C12. Rl. R5. 
should be low-noise metal 
gone through all this troubli 
generated by the transistors. 






























here is no likelyhood of radio 

i nt in signal-to-noise 
12 dB when compared with conven- 
king it possible to record that 
distance of 100 m. 


R27, the gain can be altered by 
different value for this resistor. However, 
king, the collector voltage of transistor 
level of 7.5 V. Effectively, 
6 will also have to be altered. A 
R27 means a larger value for R26. 
200, R27 should have a value of 
e value of R26 should be 680 kQ. 
in series with L1, 
d, but the same 
be obtained by changing the values of 
It will be obvious that all resistors 
| film types after having 
le to eliminate the noise 





is a multi- 
its limits. 
for measuring AC in the 
ly inadequate, and the sensitivity, 
Yad frequency response of the 


as the name implies, 


A multimeter, 
although it has 


purpose measuring tool, 
For example, its range 
audio band is usua! 
internal resistance 


Cheaper  movingcoil multi-purpose instrument 


normally leaves quite a lot to be desired. The wide- 
range millivoltmeter described here closes that gap 
in a very simple and elegant way. The instrument 
can be used to measure alternating current of 
frequencies between 100 Hz and 500 kHz. When 
using MOS-FET input opamps the input impedance 
at all measurement ranges ‘will amount to 10 M&. 









At the lowest measuring voltage of 15 mV the 
sensitivity i5 such that there is a full-scale deflection 
‘on the 100 HA meter. 
The opamp serves both as measurement amplifier 
and active rectifier. amplification is 
determined by the switched resistors R1 to RI 
With the instrument set at a particular sensitivity 
range, the value of a resistor can be determined 
simply by dividing the input voltage for a full 
deflection bY 100 pA. for example, at the 
deeasuring range of 150 mV, a 200 mV range is 
expected tO resistor R4 should be 
changed to a value of 2 k. 
Because the bridge rectifier diodes D1 to D4 are 
located in the feedback loop of the amplifier, 
there is compensation for the threshold voltage of 
the diodes, for which reason the mV scale responds 
in a linear fashion. 
The meter is zeroed with the aid of P1 and the input 
short-circuited, while the measuring range is deter- 
vwd. by, P2; The lana requires a calibration 
voltage that can be obtained from a small mains 
voltage of slightly less 
voltage can be measured 
quite accurately with the aid of the multimeter. The 
calibration be connected to the 
extended-range milli-voltmeter set at 5 V, and the 
reading of the 100 pA instrument Is then adjusted, 
using P2, to the value of the calibration voltage. The 


P. van Velzen 


flashing bottle 


The reason for the publication of this article is, for 
once, not the circuit, but the shape of the finished 
product! In this instance the electronic involvement 
Ponsiss of the vintage flashing LED IC from 
National Semiconductor (the LM 3909) and 
associated components and as such is not very 
spectacular. However, the way in which it has 
actually been used is à refreshing change from the 
usual. 

The power source consists of à bottle containing 
water and a few drops of ferric chloride (printed 
circuit board etchant). Inserted into the bottle are 
a carbon rod and a strip of zine which can be moved 
up and down. When they are actually immersed in 
the ‘acid’ the circuit will be turned on. 

The LED is mounted on part of a male connector 
plug and the components are mounted as shown in 
Fhe drawing. A loudspeaker 
idea is not altogether new, 
entirely different approach 
of our readers. 


but it may present an 
to electronics for many 





d 


Der 
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other measuring ranges ar 
corresponding to the tolerance 


RG. 


When the circuit is u: 
existing multimeter, 


multimeter 
best power 
obtained fr 
last quite a 
very low. 


the m 
should be used in 
supply to use In 
om two small 9 
long time as the 


13909 





sed to extend 





D1... D4 = 1N914, 184148 





e then set simultaneously 


of the resistors R1 to 


ovingcoil part of the 
the 
that case is about 9v, 
V dry cells which will 
power consumption is 

Li 


A = carbon rod 

B - water + ferric chloride 
C = zinc rod 

Deon 

E = oft 
F = glass bottle 
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If resistor R10 is placed between the output of 
1C2 and ground, the reverse happens. In this in- 
stance, as the temperature drops the resistance 
of R9 increases taking the inverting input of 1C3 
more negative than the non-inverting input. Con- 
sequently, the output of the opamp will go high 
and a current of approximately 20 mA will flow 
through resistor R10. This again causes transistor 


temperature alarm Eea eroi men 


the alarm oscillator, 1C2. 
us check of a maxi- The oscillator generates à tone of about 4kHz 


This design allows à simultaneo! 
which is then fed to the piezo-electric buzzer (Bz). 


| This cof four temperatures. The individual detectors 
are connected to the main control unit by means of This relatively high frequency Was chosen to suit 
| a pair of wires. When one of the detectors registers the resonant frequency of piezo elements and 
| an abnormally high or low temperature, an alarm because it is optimal in relation to the aural sensi- 
| sounds. The positioning of resistor R10 determines tivity curve. 
| whether the alarm is activated when the registered As mentioned previously, the maximum number 
temperature rises above the preset temperature of detector circuits that can be used is four. M any 
| Setting or whether it sounds When it falls below the mog ‘were included the quiescent current would 
required temperature. exceed that of the ‘alarm current’ and the design 
When R10 is incorporated between the positive would mot function correctly. in retrospect, the 
supply line and the output of 1C3, the alarm will alarm current can not be increased as in that case 
be triggered when the measured temperature €X- the output current of the opamp would be exceeded 
ceeds that of the setting of P1. In this situation the — with detrimental results! 
output of 1C3 falls and the detector starts to draw |f another form of alarm is required, 1C2 and its 
a current of around 20 mA. This means that the associated components Can be omitted and the 
voltage across R1 becomes greater than 0.6 V transistor can be used to control à relay or other 
causing transistor T1 to conduct and the alarm to similar device. The sensitivity of the circuit, in other 
sound. This occurs because as the temperature words the temperature at which the device operates, 
rises the resistance of the NTC resistor (R9) de- can be adjusted by means of the preset potentio- 
creases taking the inverting input of 1C3 higher than meter P1. It may well be advantageous to use a 
multi-turn preset so that more accurate settings 


the non-inverting input (voltage-wi 
causes the output of the opamp to 90 low. can be obtained. 
Applications for the design include @ simple fire 
alarm, the temperature control of two aquariums 
1 (each one requiring 2 maximum and a minimum 
detector) and à temperature regulator for central 
heating installations. 


A = CONTROL UNIT 
= DETECTOR Y 
C= DETECTOR? 
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hand, two short lengths of resis- 


meters are not to 
tead and the voltage drop 


tance wire can be used ins! 
across them can be measured with a voltmeter. The 


outputs of each regulator can then be balanced with 
the aid of the potentiometer P1 with the result that 


they will both 
The decoupling capacito 


voltage regulators i Va e 
n parallel SCR 


7... 10 VI2A 


t 
rs must be mounted as close 
lators, especially 


The well known 78xx series of voltage regulators 
are designed to produce currents up to 1 amp. In. 


simple answer su 
Srurse). The problem is that one regulator would 


do all the work while the other would gently 


tick-over. 

Wl is not lost, however, as the circuit here shows. 

if two ammeters are "ailable they can be con. 
the diagram. If 


nected in the positions shown in 





The circuit described here is an eight channel light 
. The information for each channel (on 
man o8 type EPROM (these 

e every day!) There are 
therefore the ‘program’ repeats 
itself. It is possible to program the EPROM your- 

EPROM VAM if you have access to an EPROM programming 
device. Otherwise you can use an EPROM which 

has already been programmed for a computer. This 

will cause the eight lamps to turn on and off in the 


trit TH = TIC 2000. 
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strangest of sequences. A test wi 
program of the Junior Computer showed this to 
work very well. 

The lamps are switched on or off at the ‘zero- 
crossing’ point of the mains wa 

avoid interference to TV or radio. The power 
rating of the lamps should be 200 Watts, but this 


can be increased to à maximum of 800 Watts if 


adequate heatsinks are used for the triacs. 
As can be seen in the circuit diagram, the unit is 
controlled by the clock generator formed by N4. 
The oscillator frequency, gan be adjusted by means 
of potentiometer P1. The output of the clock 
generator drives a binary counter, ý 

up from zero to 1023 in binary. The outputs of 
1C5 are fed to the address inputs of the EPROM, 
1C6, The contents of each address location are 


fast TTL interface 


It is surprising how often TTL ICs are asked to 
perform à difficult (if not impossible) task. It is, of 
course, gratifying to know that experimenters have 

ities of the TTL 


So much confidence in the capabili 
logic family. But, on the other hand, why drive the 
devices to extremes when they are not likely to sur- 
vive? More often than not the output of this type of 
C is overloaded, or they are used, mistakenly, tO 
drive CMOS 1Cs directly. In the latter case, 
guaranteed active pull-up TTL output voltage 
(2.4 V) is lower than the minimum CMOS input 
voltage required to guarantee switching (3.5 Vv). 
Also, the input impedance of CMOS ICs is essen- 
tially capacitive, which means that the slew rate of 
the TTL output signal will suffer at high frequencies. 
The upper trace in the photograph shows the effect 
when a TTL output is capacitively loaded (220 pF 
in this instance). The negative-going edges of the 
signal are still quite acceptable, as TTL outputs can 
‘sink’ more current than they can ‘source’. However, 
the output current will be reduced at the same rate 
at which the voltage level increases causing the 
positive-going edge 19 level off. As would be ex 
pected, CMOS ICs do mot react favourably to this 
type of signal. This is because CMOS ICs will not 


sv 


74LS04 


th the monitor therefore read out sequentially. A | 
output of the EPROM will turn the corresponding 
lamp on via the associated driver transistor and 
triac. When the output is logic zero, the lamp will 
weform in order to be extinguished. 

The supply voltage for transistors T1. . . T8 is only 
present for about 300 Hs at the zero-crossing of the 
mains voltage. This is accomplished by the circuitry 
around N1.- .N3, T9 and T10. Thus if the base 
of the transistor is also high at this particular 
moment, the corresponding triac will turn on and 
will remain on 
The supply voltages for the remainder of the circuit 
are provided by the voltage regulators 1c1...1C3. 
WARNING: Mains voltages are present throughout 
the circuit — so BE CAREFUL! 























logic ‘1’ on a data 


for the remainder of the half-cycle. 






switch until the input level has reached approxim- 
ately half the supply level, unless the manufacturer 
thas taken the appropriate measure to avoid this. As 
a result, a delay ‘of about 40 ns will be incurred and 
the poor signal edge at the input is bound to lead to 
a far optimum edge at the output. 

In the case of the lower signal shown, an effort has 
been made to improve the positive-going edge by 
including a pull-up resistor between the TTL output 
and the positive supply voltage. This resistor (220 2) 
will certainly improve the positive-going edge of the 
signal, but at the expense of the negative-going edge. 
The ideal solution, therefore, is tO incorporate a 
VFET which will only operate during the positive- 
going section of the waveform. The middle signal 
shows that the amplitude will now be the same 
as the full supply voltage and the positive-going 
edge reaches its peak very rapidly despite the 
capacitive load. 

Note: the oscilloscope in the photograph was set up as 
follow: 

Vertical deflection — 2V/div. 

Worizontal deflection — 100 ns/div (in other words, the 

- frequency of the signal on display 

is 4 MHz!!). Li 
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Table 

Supply voltage (stabilised) 8 to 18 Volts 
Supply current Max. 30 mA 

Input voltage Typ 25 mv RMS 
Output voltage Max. 100 mV RMS 


Input impedance 100 k2 


stereo level Output impedance 1000 


Sone control (100 Hz and 10 kHz) +ż14dB 


controls ni i ZU 


Channel separation Min 48 dB. 
In a normal pre-amplifier, potentiometers are used Distortion (1 KHz and 

for volume, balance and tone controls, but, because 100 mV output voltage) Typ 0,196 

they carry signal voltages, their connecting wires are Signal to noise ratio Typ 70 dB. 


prone to noise pick-up- By using the Motorola 
TCA 5500 IC, a miniature stereo control amplifier 
can be constructed Very easily, which does not 
suffer from these defects, and thus gives reasonable P1 and P2 control base and treble respectively. P3 
quality. The specifications of the circuit are shown is the balance control, whose mid-point gives equal 
in the table. amplification 1n each channel. P4 controls the 
From the circuit diagram it can be seen that only volume, and at its mid point the amplification is 
passive components are required external to the iC  18dB. 

to complete the control system. 1C1 contains elec- For optimum performance the input level should be 
tronic attenuators, each of which must be con- around 25 mV RMS. A higher level can be reduced 
trolled by an external voltage. The required voltages by using a 100 kQ. stereo pot at the inputs. A lower 
are provided bY potentiometers, which are con- Volta 1 an be increased by using an extra stage of 
nected to a stabilised voltage source. Because these amplification. 

potentiometers only pass de, hey can be located at The coupling capacitors on the inputs and outputs 
some distance from the circuit without any prob- can be dispensed with if they are already included 
lem, and screened leads are not required. jn the main or pre-amplifier. 


(50 Hz to 15 KHz, 
12 dB amplification, tone control flat) 
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optical indication 
for the movement 
detector 


This circuit is intended as an extension to the 
movement detector which was published in the 
March 1981 issue of Elektor, in the sense that it 
adds a flashing mains lamp to the original circuit, 
while keeping the remainder of the circuit isolated 
from the mains. 

Figure 1a gives part of the original circuit as used 
for controlling a relay. When the detector detects 
some movement, transistor T3 is turned on via the 
voltage divider R19/R22. This transistor then 
activates the relay so that, for instance, à lamp can 
be illuminated. With the addition of the few com 
ponents shown in figure 1b, the lamp can be driven 
by a triac and, at the same time, will operate asa 
flashing lamp. The flasher circuit itself consists of 
only one component: ‘the flashing LEO (Siemens 
type LD 599). A zener diode and the LED of an 
opto-coupler have been placed in series with the 
flasher. When transistor T3 NOW turns on, the LED 
will start to flash. During the time that it is on, a 
current of approximately 20 mA flows through the 
LED. This current drops to virtually zero when the 
LED is off. This means that the LED in the opto- 
coupler will flash on and off in sympathy. 
The zener diode is included to keep the voltage 
across the LEDs to à safe value. The zener should be 
à 400 mW type. If a TW type is used it may be 
necessary tO include a 4k7 resistor across the 
flashing LED. BY changing the value of the zener 
diode, the flash rate can be altered. 

Switch S is included so that either the original relay 
or the new flashing lamp can be selected. The 
opto-coupler is part of the zero-crossing detector 


section of the circuit has been used before and has 
proved to be very reliable. The thyristor will only 
pass the gate current to the triac from the mains via 


MCS 2400 
(Monsanto) 





top view 









quaa 





rr 


resistor R1 when transistor T1 turns off. The values 
of the voltage divider network resistors R2 and R3 
ensure that the transistor will only be turned off for 
a very brief period around the zero-crossing point of 
the mains waveform. This means that the triac can 
only be fired during this short period, provided, of 
course, that the LED in the opto-coupler is on at 
the same time. Obviously, it is possible to drive any 
other mains driven equipment if desired. 
Load 
















L. Witkam 





66 


6 bit keyboard na Ten 
encoder 


This keyboard encoder is constructed entirely from 


ordinary, easily obtainable, CMOS 


of the circuit consists of two multiplexer/demulti- 
(IC1 and 1C2). The first of the 4015s, 


plexer ICs 


1C1, functions as the multiplexer, 


connected 


the eight o! 
a total of 
is a key c 
point Y. 


to the positive supply voltage via resistor 
R1. The demultiplexer is formed by 1C2. Between 
utputs of 1C1 and the eight inputs of IC2, 


64 keys are arranged in 


onnected between each point X and each 
In other words, between X0 and YO, 
between XO and Y 1, and so on up. to X7 and Y7. 


D control inputs (A, B and C) of 


connected 
driven by 


means thal 


to a binary counter, 1C3. This counter is 
the oscillator constructed around N4, so 
that it counts continuously from 0 to 63. This 


t the entire matrix is si 


remain high 
tor C2 to dischi 
itor frequency 
1 MHz by alterin: 
C2, however; 
t. The discharg! 


ICs. The heart 


its input being 


a matrix. There 


1C1 and IC2 are 


canned continu- 


remains | 


that mi 
on to the O! 
(1C4 and 1C5) receh 
ddress of th 
n the output lines 
r T1 is turnes 


rovide a 


time, transisto! 
high to p' 
key is relea 
for the per 


by experi 
that it is sl 
clock pulses. 
prevented from 
when a key is h 
scan cycle. The 
reliably when 
mediately afte 
before 

commen 
after the 
length of the str 


a key is de 
o until th 


r the leading è 
trailing 

ded to include a 
output of N1, 
obe pulse. 


pressed, the output of 1C2 
ie counter reaches the 


Do... D5. At the same 
d on making the output 
keyboard strobe pulse. 
d, the output of 1 will 
iod of time taken for capaci- 
arge via resistor R3. 
n be varied between 
g the value of capacitor 
must be determined 
e time must be such 
he time taken for 64 
so that the output of N1 is 
p and down like à yo-yo" 
ssed for longer than one 
d’ output functions 
ata is accepted im- 
dge of the pulse, but 
t 


ge. 
Y'onostable multivibrator 
thereby shortening the 



































N1 ... N4 = IC6 = 4093 
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as soon as th ou and your pos- 
Sessions exceeds a certain range. This informs YOU 
that you have lost, dropped or forgotten the article 
in question, or that is has just been stolen from you. 
The transmitter is merely a low power oscillator 
coupled to a small loop antenna. By not allowing 


the radiation resistance to be of too low à value, the 
forget-m e-nOt -iers ranne emm! bium 
. frequency end of the radio spectrum. As a reason- 
transmitter frequency ese the frequency was cione V be 
42 MHz, which is between shortwave and VHF 
Are you fed ui with losing things, of putting television. 

valuables down and forgetting all about them? Although the circuit is capable of working with a 
Now you can relax, thanks to the Very useful gadget supply voltage as low as 1 V, itis recommended that 
to be described here. The small receiver in the next the supply be between 15...9V- Undoubtedly, 
article is carried around in à pocket. The item, or the best choice would be one or two small NICAD 
items, (such as baggage, handbags, wallets etc.) con- cells. 

tain an even smaller transmitter. An alarm isset off 





2Wdgn.1...2mm enamelled copper wire 
or etched on copper clad board. x 














The ‘forget-me-not roosat his a TRE design and 
could hardly be simpler. It consists of à (cascode) 
| RF amplifier, a diode detector, à Schmitt trigger 
and an astable multivibrator. The sound itself is. 

produced by a piezo-electric buzzer (from Toko for 

instance). Provided the receiver iS within range of 

the transmitter, the output of the diode detector 

forget-me-not = — will be high. This means ‘the output of the Schmitt 
. trigger will be low and the astable multivibrator will 


ece iver be turned off. As soon the receiver loses its input 


6...9V 
















signal there will be no voltage out of the diode 
detector and the Schmitt trigger will switch its out- 
put polarity thereby enabling the alarm oscillator. 
Fhe transmitter and receiver alignment procedure is 
as follows: 
1. Connect à DC voltmeter between the inverting 
Input (7) of the Schmitt trigger and ground. 
2. Tune the transmitter for à maximum reading on 
the meter. Initially, the distance between the 
transmitter and the receiver will have to be fairly 
small. 
3. The trimmer capacitors in the receiver can now 
be adjusted for a maximum reading on the meter. 
In order to achieve correct alignment, it is import- 
ant that the distance between the transmitter and 
the receiver at this stage is not toO small, so as to 
avoid unwanted coupling effects. 


sow — Wumidifier 


A ‘mist propagation unit maintains plant cuttings 
A d newly sown seeds in a moist environment until 


Generally, the equipment consists of à spray head 
which is supplied with water via a solenoid valve 
which is in turn controlled by à relay. Now we come 
to the electronics. The relay is activated by an 
‘electric leaf". When the exposed electrodes of this 
device become moist, the relay is deactivated and 
the water valve closes. As soon as the electrodes dry 
out the solenoid is again opened. 

In the glasshouse situation it is the electric leaf that 
causes most of the problems in the traditional unit. 
The electrodes become coated with carbonates as 
the tap water evaporates (causing insulation) and 
any metallic contacts and wires suffer from the 
effects of electrolysis and become corroded. A new 
system which is not exposed to the hazards of 
water, yet which responds to the transpiration 
requirements of the plant would therefore be 
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4. The above pr be repeated to 
ensure that optimum alignment is ‘obtained. This 
is necessary because the transmitter output is 
frequency-dependent (due to the loop antenna), 
while the frequency of oscillation is (almost) fixed. 
5, The distance at which the alarm is to be triggered 
is adjusted by means of the preset potentiometer. 
The aerial is identical to that in the transmitter 
without the centre tap- |t should be noted that, as 
loop antennas are used, there are bound to be some 
directional effects. "These effects can also be caused 
by (large) conductive objects in the vicinity of the 
apparatus acting as reflectors. 
As a final remark, it should be stated that the 
absence of good receiver selectivity and/or coding 
system, limits the number of devices per square 
Li 


yard. 


desirable. 
A study of plant life will reveal that water is lost 
mainly through the leaf pores which open and close 
in relation to the amount of sunlight that falls on 
the leaf. Although temperature, humidity and plant 
size also affect water loss, sunlight is the controlling 
factor. 
The circuit described here utilises a low frequency 
light-controlled oscillator (C1) to provide a train of 
pulses corresponding to the amount of ambient 
fight. The pulse train is then divided by 10 (1C2) in 
order to give an accumulative delay before being fed 
i i (IC3). Although 
taken cuttings, 
higher positions will give successively drier régimes 
to be used according to the maturity of the plants. 
The régime switch (S1) also allows for the excessive 
influence of other parameters such as temperature. 
The output from the régime switch is fed to a 
resisitor/capacitor configuration (R5 and C4), which 
provides a delayed reset pulse for IC3, and to 
transistor T1 which in turn triggers the triac Tr1. AS 
the driven output power is not likely to exceed 
10 watts the triac does not require a heatsink. 
The values of the components given have been 
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d for a mist control unit 


calculate 
cond spray of water during each (variable) cycle. If 
the device is to be used as â Control unit for ‘trickle’ is essential that the 
UN drip’ installations, a higher régime should be the on/off switch and the sole 
Of ected and the values of RS ‘and C4 increased in varthed. The circuit board 
order to allow for the time required to fill up water waterproof plastic case 

he actual values would depend on the the lid with epoxy resin. 

should be fed out throus 


pipes etc. 

essure and the capacity 
hat a tomato p 
to a litre while a Cac 


L2 is a commo 
L2 is not critical, 


M.A. Prins 
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N4 = 1C2 = 4093 
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the circuit switches 
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The circuit 
divided by 
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pressed within 


itself, and the soldering iron. 
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The switchi 
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R. Storn 


constant 


thusiast requires constant current source. 


a constant current source is required. 


the asymmetric-to-symmetr ie 
verter at the front end 


fier or similar circuit. 
Most amateur 
supply with a variable output voltage of up t 









4 = asymetricto-symeti voltage converter vogi 
2 = voltage-controlled current source a 










3 = current range switch 








current 
adapter 


It is quite often the case that the electronics en- 
When 
such a need does arise, for example for test pur- 
poses, it is à piece of equipment that is not usually 
available. However, it is not necessary to construct 
an entire constant current source for each appli- 
cation. It is sufficient to have an adapter that can 
be connected to an ‘existing power supply whenever 


The proposed circuit has another useful application: 


of the constant current 
adapter can be used separately to power an ampli- 


constructors own a mains power 
io 30V 
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Table s1 D pix 
1 10 HA... 100 uA 104A 

2 100pA ... 1 mA 100 HA 

3 1mA...10mA 1mA 

4 10 mA... 100mA 10mA 


and a current output of around 200 mA (or greater). 
This supply can ‘then be used to power the constant 
current adapter. 
The asymmetric-to symmetric converter consisting 
of IC1 and transistors T1 and T2 provides an 
effective output voltage of +15V across the two 
capacitors C2 and C3. This symmetrical supply can 
be used separately provided the required output 
current is NO greater than about 50 mA. 

Let us now examine the constant current adapter 
itself in greater detail. The asymmetric-to symmetric 
voltage converter i$ required to power the oper- 
ational amplifier 1C2. This opamp is used as the 
current source and is controlled by the potential 
divider consisting of potentiometer P1 and resistors 
R3 and R4. Potentiometer P1 can be adjusted to 
give an output voltage of between E 

A constant current will flow through load resistor 
RL, which is dependent on the voltage setting of 
P1 and on the range selected by switch S1. The 
circuit is such that, regardless of the actual range, 
the current through RL is determined by the 
setting of p1. Transistors T3 and T4 simply form 
a buffer stage. 

The output current of the adapter can be calculated 
from the formula: 

ie 0.1 x UP1 
R10 or R11 or Ri2or R13 

Potentiometer P1 should be provided with a scale 
from 1 to 10 so that it is easier to control the 
desired current. Depending on the setting of the 
range switch $1, the current can then be deduced 
with the aid of the multiplication factor given in the 
table below. Potentiometer P2 should be adjusted 
initially so that an output current of i 
obtained when S1 isin position ^4* and P1 is set at 
minimum output. 
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simple 
ASCII keyboard 


5.32V 
















Toi. 
Ascii 


(8 bits datal 


hydro-alarm 


|t is well known that plant growers with a large 
‘collection’ have to work very hard in order to pro- 


duce successful results. The watering of plants is 
only one job that has to be done and can become 
time consuming if large numbers of plants are 
involved. The same is not true t 
plant where on many occasions it may be forgotten 


Pd allowed to run dry. The watering of plants can 






from an idea by D. Hul 


Many enthusiasts who would like to possess a video 
terminal for their (Junior) computer are deterred 
from constructing one due to the relatively high 
price of ASCII keyboards. For this reason We 
present à design for one of the cheapest alternatives 
for such a keyboard. With the aid of this circuit an 
Sbit data output and a key-strobe can be obtained 
quite simply. 

The desired 8-bit information is set UP on switches 
s1... S8 to give the correct configuration for the 
particular ASCII code. For example, to obtain the 
letter ‘A’ on a hexadecimal keyboard, button Ads 
frst depressed followed by button ‘1’, 
words the hexadecimal code ‘41’. This sets up the 
ASCII code 01000001. To obtain this code on the 
simple ASCII keyboard, switches S1 and S7 should 
be placed in the '1' position, and the rest of the 
switches (S2 . . - S6 and S8) in position ‘Ø. Then, 
pushbutton S9 is depressed. The key-strobe thus 
generated isa command for the computer to 
*read in' the information (data). 

The circuit consisting of gates N1 and N2 and 
resistors and R2 isa bistable multivibrator 
(flipflop). The output signal from the flipflop. 
is used to trigger the monostable multivibrator 
(one-shot) constructed around gates N3 and N4. 
Each time switch S9 is depressed, the output of 
the MMV thereby 
gative-going strobe pulse. 


“wove 
errant) 


81501 [ 


be aided by electronics, however, and the simple 
circuit shown here will produce an audible indica- 
tion when the plant requires t% ing up. 
The two electrodes (A) and (C) in the illustration) 
are placed in the pot and Fon the ‘hydro switch’. 
When water covers the ends of these probes the 
output of the 1 kHz oscillator (N1) will be fed to 
int (C) in the circuit diagram. The AC signal 
PO rectified by diodes D1 and D2 and causes pin 13 
of N4 to be taken low. Since this gate forms the 
basis of another oscillator, 3. low level on this input 
will prevent it from doing i jg water 
level drops probe 
pin 13 will be pulled high by R9. The N4 oscillator 
will now produce an output to the buzzer indicating 
that the plant requires water. The buzzer tone can 
be varied by adjustrpent of the 500 k preset. 
A third electrode (B) is also placed in the pot but 
ending at a higher Tevel than ORLON fact it 
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9 V0.5 m^ 


should just reach the maximum water level point The electrodes can be made from lengths of copper 
This should give you 2 clue to its purpose. Switch wire oF etched as tracks on a stip of printed circuit 
essed while watering the plant. When board. As the current through them will be AC, 
1 in the pot reaches the "nd of elec- corrosion wi 

fairly long life. 
lant has sufficient water. The supP! is not critical and may be l 
ion the LED anywhere between 5 to 15 volts. However, if it is 
significantly less than the, suggested 9 volts, the 


cross section of electrode (C) will need to be fairly 


large to allow for the voltage "drop across D1... 03.4 


ference ‘spikes’ on the power supply lines. Most 
digital circuits (and microprocessor systems in 
particular) have to be reset for a certain period after 
The supply voltage is initially switched on. In this 
instance, an active low reset pulse is generated 
which will remain logic zero for 30 ms after the 
supply i$ switched on. At the end of this duration 


. 
autom atic reset mune’ fully on. 

The ‘automatic reset’ works as follows. The section 
of circuit around transistors T1 and T2 ensures that 
the voltage across capacitor C1 remains OV until 
the supply voltage reaches 3 level of 4.5 V. As soon 
we the supply voltage reaches this value, the transis- 
tors will stop conducting sind capacitor C1 will 
gradually charge UP via resistor RB. As a result, the 
Yoitage at point A will slowly drop from around 
45V to OV, causing the Schmitt trigger formed 
py N1 and N2 to be triggered and the output R 
will go high. In other words, the RES output will 
ost definitely be low for "bout 30 ms after switch- 
Om until the supply voltage level has attained its 
correct value (44.75 V for TTL). 

As a side-line, the circuit also allows for a reset 
pulse to be generated if ever the supply voltage 
Phould drop below 4.5 V for any reason. In certain 
Computer applications this could well be vital, as 
such an interference spike, however short, could 
Well erase a large section of memory! For this 


Mason a noise generated reset pulse could well be 
r then knows 


useful, as the computer operato! 
that the program will always be started from “square 


one’. 


t is designed to generate à reset pulse 


This circuit 
whenever the supply voltage is switched on and, in 
ibstantial inter- 


Wddition, whenever there is any sul 











à 
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LED voltage monitor 


A stable power supply is absolutely essential for the 
correct operation of computers and TTL circuits. A 
voltage fluctuation of 1096 is certainly not tolerable, 
therefore it is prudent to Keep a regular check on 
the supply voltage level. 

Because of their lack of resolution and accuracy it 
is inadvisable to use analogue panel meters to 
monitor the power supply voltage. Besides this, a 
fluttering pointer is hardly the best choice for à 
warning device. The LED voltage monitor solves all 








seo 









The photograph shows â characteristic form of 
interference spike and the reset pulse that is gener- 
ated from it. 

Finally, it should be noted that the Schmitt trigger 
need not necessarily be constructed from two 
inverters and two resistors. In fact, any type of 
Schmitt trigger will perform adequately here, such 
as the 74LS1 32 for instance. 


these problems. 

The voltage monitor is set up 5e. that only the range 
between 4.5V and 5.5 V is covered. The device 
used, the LM 3914, is very similar to the one used as 
an 'audio level meter" vsewhere in this issue (the 
1M 3915). There is a slight difference between the 
two however: The LM3915 has a logarithmic 
scale whereas the LM 3914. has a linear scale. The 
latter device contains a row ‘of 10 identical 1kQ 
resistors. 

The two reference levels, RLO and RHI, of the 
potential divider network P1, P2and R4..- RG, are 
set to 451/37 15 V and 541/32 18V respect- 
ively. The '3' is brought into the calculation as the 
input voltage is also divided by three by resistors 
R1... R3. The table shows which LEDs will light 
for the corresponding input voltage once the circuit 
has been set up correctly 

For a clear warning indication it is best to use red 
LEDs for D1 and D10 and green ones for the rest. Mx 
may also be useful to use à different colour (orange) 
for D5 and D6 as an indication of the nominal 
voltage level. 








Table Vee IY LED 
451... 480 1 
461... 470 02 
471...480 03 
481...490 D4 
491 D5 
501. 06 
6.11. 07 
521 D8 
531 D9 
541...550 D10 


The power supply for the circuit can be taken from 
the voltage to be monitored as the current require- 
ment is only 20mA. Diode D11 is included to 
protect the circuit against reverse input polarity. 

To calibrate the circuit it must be connected to an 
adjustable regulated power supply. The input volt- 
age is then adjusted Umtil a reading of 541 V is 
obtained on a digital voltmeter. Potentiometer P1 
can now be adjusted so that D9 and D10 light up. 
simultaneously. The input voltage js then set to 8 
level of 4.61 V and P2 is adjusted so that D1 and D2 
fight simultaneously. AS the internal resistors have 
a slight effect on the circuit it is advisable to repeat 
the calibration procedure to obtain the optimum 
accuracy. To ensure Satisfactory performance ° 
the LED voltage ‘monitor, all resistors must have à 
tolerance of 5%. b 
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consists of two four bit binary comparators, ICT 
and IC2. In other words, it is possible to compare 
two 8 bit words. If both words are the same, the 
A 2 B output, pin 6 of IC2, becomes high. 

The inputs to the word recogniser are buffered by 
means of @ 74LS241, IC4. Each buffer requires an 
input current of only 100 pA, so any digital circuit 
with a 5V supply, even CMOS circuitry, can be 
connected directly to it. It is also possible to extend 
the word recogniser, if required, by connecting one 
or more further comparators in series with pins 2, 3 
and 4 of IC1. Obviously, the number of input 
buffers will also have to be increased. 

The timebase delay circuitry consists of two 
monostable multivibrators, MMV1 and MMV2. The 
actual time delay is adjustable over approximately 


therefore, a true second timebase. \f required, 


This would provide a clearer indication of the 
timebase settings. When used in conjunction with 
the word recogniser, it becomes possible to display 
any portion of a digital waveform as required. The 
effective result is a single or dual. channel logic 
analyser (depending on the type of oscilloscope 
used). 

The analogue trigger input is particularly useful 
when used with oscilloscopes which only have an 
automatic trigger capability. The addition of the 
timebase delay makes it possible to display portions 
of the analogue signal which require detailed and 
more accurate examination than would otherwise be 
the case. A couple of examples would be the top of 
a sinewave signal or the edge of a squarewave tO 
examine the amount of ‘jitter’ or "bounce' etc. 
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frequency of the two oscillators should be the same. 

The output of N3 being connected to the input of 

N2, the two ‘oscillators will spring into action at the 

same time. With a rise in humidity, the capacitance 

of C1 increases, and the frequency of N1 and N2 

EE drops. This implies that the output of N2 stays 

hum idit sensor ‘high’ longer than that of N4. The difference in time 

y is detected by 1C2 which converts it into an output 

voltage. To obtain a eliable reading the entire 

Encouraged by the enormous response to the circuit should be ‘calibrated and adjusted in the 
publication of the humidity sensor in April 41981 following manner: 






issue of Elektor, our designers decided to prepare à — Check the power supply (6.5 V). It can be 
slightly modified circuit. This also allowed the adjusted by altering R9/R10. 

possibility of altering the power supply slightly SO — — Replace the sensor by à 118 pF capacitor, and 
that temperature changes no longer affect the adjust C4 to obtain the minimum output voltage. 
results. This can be realized by using the well-known — Connect à 159pF capacitor instead of the sensor. 
Voltage regulator 1C, the 723, which happily Obtain a full deflection (1 V) by adjusting P1. 
combines a very high specification and a low price. — After mounting the sensor (watch for parallel 
Further, its lack of sensitivity tO temperature capacitance due to long cables!) C4 js turne 
changes is excellent. TO ‘obtain an output voltage of until a known humidity is indicated correctly. 
6.5V, the 723 must be provided with a supply In case the reader does not possess capacitors with 
voltage that does not fall below 9 V such unusual values, the circuit can also be cali- 


The actual circuit is similar to that published jn the brated by adjusting to two extreme humidities 
April 1981 issue, which also described its operation (a very low and a very high one). For the low 
and calibration. Just as à reminder, We shall include humidity C4 should be adjusted, for the high one 
a brief summary here. The Valvo humidity sensor turn p1. As these two manipulations affect each 
should really be seen as a capacitor, consisting ofa other, the entire process should be repeated a 
separation layer (the dielectric material) covered on number of times. 

both sides by a thin layer of sublimated gold. The To generate known humidities, à reliable (bor- 
gold layer is so thin that the water molecules can rowed!) hygrometer is required. In the April issue of 
penetrate into the separating layer, thus being able Elektor 3 Method, using various salts, was men- 
to change the capacitance of the dielectric material tioned for obtaining calibration. humidities. The 
between the two layers of gold. When the atmos- output can be read in various Ways, for example, in 
pheric humidity rises, the capacitance crosses the first place the DVM published in this issue can 
fiImost proportionally- "The circuit which follows the be used, Or, ‘of course, some other digital read-out 
sensor is in reality à capacitance-voltage converter. can be connected, provided that its input impedance 
In the first 1C we find two astable multivibrators: is lot less than 1 M. If desired, an analogue moving: 
N1, N2 and the sensor C1. The other multivibrator coil meter (50 A, 1 K) can be installed, and must 
consists of N3, N4 and C2..- C6 and is used to then be connected up in series with a 19.6 K resistor 
calibrate the circuit. When calibrated correctly, the at the common point of P1 and R4 to earth. This 


Ub-9V 2mA 
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D1 = BA 221/1N4148 






peculiar value resistor can be found in the E-48 
series, and should have @ tolerance of 2%. 

When including such low-resistance measuring 
instruments, attention should be given to the fact 
that only one meter may be connected. When it is 
desired to include a digital volt meter with an input 
impedance of less than 1 M, the original R7 should 


crystal 
oscillator... 
_. for low 


voltage supplies 


It is very easy to construct a crystal oscillator using 
a field effect ‘transistor. This particular circuit oper- 
ates at relatively low supply voltages, from 1.5 volts 
upwards, and was tested in the Elektor laboratory 
with common-or-garden quartz crystals with fre- 
quencies ranging from 100 kHz to 10 MHz. 

The crystal is connected between the drain and gate 
of the field effect transistor, T1, and operates in the 
parallel resonance mode. C 


Resistors: 
R1,R2 = 470 k 2% 
RQ = 150 2 
R4a,R4b = 15 k 2% 
R5-10k2* 

R6 = 820 k 2% 
R7 = 1k2 
R8=12k 
R9-685 
R10-1k 

P1 10k preset 


Capacitors: 

C1 = Humidity sensor (Doram) 
€2,03 = 47 p p100 
C4-3...40p trimmer 

c5 =68P 

C6 = 22 p p100 

C7-220n 

C8 = 10 u/16 V tantalum 
c9-100p 

C10-10n 


Semiconductors: 
1c1,12 = HEF 40018 
1C3 = 723 

D1 = BA 221 (1N4148) 


be modified in such a way that the resistance of the 
parallel circuit is 19.6 K. 
ftris possible to extend the humidity sensor by the 
bar-graph, also described in this issue, which makes 
it possible to obtain à visual display of the measured 
humidity values. 

D] 


improve the frequency Tange. Furthermore, it helps 
as an additional parallel coil for those crystals which 
are not particularly suited for this application and 
which do not feel like oscillating. Capacitor C1 is 
The series ‘padding’ capacitor for the crystal. The 
necessary feedback and the 180° ift i 
provided by the internal input and output capaci- 
tances of the FET. The output signal is buffered by 
transistor T2. 

In the laboratory, this circuit was tested with the 
following range of crystals: 100 kHz, 1 MHz, 4MHz, 
6 MHz, 8 MHz and 10 MHz. The circuit can be used 
in a variety of applications due to its low supply 
voltage requirements (15V minimum). 


15.10V 
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6 to 12 volt 
converter 


There are an amazing number of VW Beetles and 
Fords on the road nich still operate on a 
battery. In such vehicles land motorcycles) there are 
always problems when trying to install a modern at 
Tadio as they require a power supply of at least 
10.7 V. One solution is to incorporate à 6 to 12V 
converter of the type described here. This simple 
converter provides an output of around 700 mA and 
is relatively inexpensive to construct. 


functions as an astable power multivibrator. The 
frequency of oscillation is determined by the value 
of capacitor C3 and is approximately 4 kHz with no 
load and maximally 6 kHz when a load is applied. 
The output signal of a second amplifier, 1C2, is 
identical to that of the first, albeit 180 degrees out 
of phase. 

When the output voltage of 1C1 is low, capacitor CA 
charges up via diode Di to almost full supply volt- 
age (reduced slightly by the potential drop across 
D1). When the output of the AMV (IC1) becomes 
positive, the output voltage is added to that across 
CA so that diode D1 blocks and capacitor C5 
charges via diode D2 to a level which is almost 
Gouble that of the original input voltage. Because of 
the opposite phase control of IC2, the negative 
electrode of C5 is until then held low via the output 
of 1C2. At the next change of polarity of the AMV, 
the output of IC1 again goes low and the output of 
C2 goes high. This causes CA to be charged and the 
voltage across C5 to be increased. Capacitor C5 then 
passes its potential on to the output capacitor CÓ 


1 1c1,1¢2 = TOA 2002/TDA 2003 
6...8V Da.. D3 = 1NS401/1N4001 











via diode D3. 

In theory, therefore, ffect of the circuit 
is to treble the input voltage, but in practice c6 
will only attain @ somewhat lower voltage, which 
depends on the load. Measurements taken revealed 
that a 6 V lead-acid battery with a nominal voltage 
of 72 V, produced an output voltage of 18 V with 
no load connected, but with a load of 750 mA. this 
dropped to 12 V. At an erage’ current of 400 m^, 
the output volta amounts to about 14 V. These 
values are undoubtedly quite sufficient to power à 
standard mono car radio. Measurements with several 
similar receivers of different makes have shown that 
none of them consumed more than 500 mA and 
at average volume a value of 300 mA was rarely 
exceeded. 

To prevent an unacceptable rise in power con- 
sumption when connected tp a low impedanca load, 
the converter is provided with an additional limiter 
stage consisting of a 15 V zener diode and a com, 
plementary Darlington circuit (transistors T1 and 
F2). This arrangement limits the maximum voltage 
to about 14,2 V. At the same time, capacitor c8 
connected to the two transistors reduced the ripple 
of the output voltage to less than 50 mV under full 
load conditions. During practical trials no effect 
of the oscillating frequency of the converter on the 
quality of radio reception was noticed. 


the final e 






The printed circuit board for the converter is shown 
in figure 2. Due to its small size, construction of the 
circuit should not pose any problems. Both IC 
amplifiers and transistor T1 can be kept sufficiently 
anol if these components are mounted (with 
mica washers) on a common heatsink along the 
longest side of the board. The heatsink should be as 
large as the board itself and should be mounted at 
90 degrees to the board in order to gaurantee an 
optimum heat transfer. Both IC amplifiers. contain 
integrated protection circuitry against short circuits 
and thermal overload, so that the worst need not be 
feared if the unit is ‘subjected to overload or over- 
heating. 

Either the TDA 2002 or the TSA 2003 can be used 
for the amplifiers. The TDA 2003 has the edge on 
the 2002 due to à few improved characteristics. The 
same holds true for the diodes; the 3A diodes 


BD 136/138/140 
Seas a2 


© 
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Parts list (1N5401) are best suited because less voltage is 
s dropped across them. When 1N4001 types are used, 
esistors: artes: in output voltage of 0.5 V to 1 V should be 


expected. 

If the values of capacitors C4, C5 and C6 are in- 
creased to 200 pF, the maximum output current is 
raised by about 100 mA. For even higher output 
currents, two converters can be connected in 





Capacitors: parallel. In that case, the limiting stage (R5, C8, D4, 
¢1,c3,c7 - 100 n BR and T2) is omitted from the second board and a 
C2 = 1004/16 V connection made between the two positive elec- 
CA,C5 = 1000 u/16 V trodes of the two C6s. Transistor T1 can then be 
C6 = 1000 u/25 V one of the following types; BD 236, BD 238, 
C8 = 220 u/A6 V BD 204, BD 288 or BD 438. The maximum current 
semiconductors that can be obtained by connecting two converters 

A in parallel is nearly doubled to about 1.3 A, there- 
Ti = BD 136/138/140 fore stereo or cassette radios can be installed in 6 V 





T2 = BC 5478 

D1,02,03 = 1N5401/1N4001 
DA = 15 V/400 mW zener diode 
1C1C2 = TDA 2002/TDA 2003 


cars quite easily. 











12 V to e V 
converter 


jw a modern 12V car radio 
can be installed in a vehicle with a6 V system with 


a 

idea to look at the other side of the coin — where à 
lower voltage is required from a 12 volt system. The 
most common application for this type of converter 
is when portable cassette recorders are to be used in 
the car. Many of these require à supply voltage of 
between 9 . - - 8 volts. 

The simplest and most obvious solution is to use an 
integrated voltage regulator. Apart from utilising 
6 volt types such as the 7806, it is also possible to 


touch-sensitive 


16 channel 
multiplexer 


‘gadgets’ which seem to be most 


popular with amateur electronics enthusiasts, there 
id out from the 


amongst the most simple basic equipment up to the 
most complex piece of apparatus. Nothing seems to 
be beyond the realms of touch-sensitive control. 

This particular application is for controlling the 
tuning voltage of ê i 

complished by multiplexing 16 analogue channels 
by means of a binary Pode. Depending on the actual 
sented to the input, one of sixteen 


The circuit is divided into two sections; the touch- 
sensitive binary input and the 16 channel analogue 
multiplexer. |t should be noted that this latter 
section can used in conjunction with two other 
drive circuits which also appear in this Issue. Namely, 
the dual input channel selector and the 16 input 
channel selector. 

However, it should also be noted that the operation 






use a 5 volt version (7805 or LM 309) and boost its 
output voltage bY including two diodes in the 
common lead as shown in the circuit diagram. 
Depending on the type of diodes used, this will 
produce an output voltage between 6 
The maximum output curent of the types 
mentioned is 1A. It is important to ensure that the 
regulator is sufficiently cooled by means of à 
suitable heatsink. 

Combined radio/ cassette players Very often require 
a slightly higher voltage of 5 V. In this instance, 
either the 7808 can be used, or the 7805 with four 
diodes in series with the common lead. 


evna 





of this particular section is only described once — 
here. In the following articles it simply refers to this 
one and indicates the points (A, B, C and D) which 
must be interconnected. According to the digital 
signal present at these four inputs, one of the 
16 analogue input signals is passed to the output 
(pin 1) of the multiplexer, 1C2. This 1C is a 4067 
CMOS multiplexer/demultiplexe: chip. 
Analogue signals with a voltage. of anything between 
2V can be applied to each of these 
sixteen inputs. In this particular instance the voltages 
in rom  multiturn potentiometers 
P1... P16. The output signal from 1C2 is available 


Parts list 


Resistors: 

ai... R8=10M 

ag... R12= 820 

R13= 100k 

R14 = 120k 

pi... P16 = 100k lin multi-turn preset potentiometers 


Capacitors: 
Ci...CA- 10P 
C5-56n 
C6...C22- 1000 


Semiconductors: 


pi...D4- LED 
Ti... TA - TUN 





[ 
1C3 = 3140 






at point E and can be used as à control signal for all 
sorts of applications. It should be noted, however, 
that the input voltage to any one of the sixteen 
inputs must never ‘exceed that of the supply voltage. 
Mf the circuit is required to drive the control voltage 
of a vari-cap tuner, which may well be the case, it is 
quite likely that 12 volts is not sufficient since most 
tuners, both FM and TV, require a higher maximum 
drive voltage. This problem con be solved quite 
simply by amplifying the output from IC2 using 
iC3. This boosts the signal up to a maximum of 
24 V. In theory, this may be increased to 30 V if 
the value of R14 is increased to 150 k. 

The noteworthy point of this particular design is 
that the selection of the channels is made directly, 
in binary code, by the user- This is accomplished by 
using four flipflops all contained in a single IC, ICT. 
Pull-up resistors R1... R8 keep the inputs of the 
flipflop high as long as none of the touch contacts 
are activated. Capacitors C1 . C4 are included to 
provide a ‘power-on "eset. The logic level at the 
outputs of the flipflops are indicated by LEDs 
D1... D4 again, of course, in binary code. 

The reliability of the flipflops is assured by using 








which means 
terference spikes. This also make! 
r to operate. To select a particular 
the channel number must be known and 
convert that number into binary by 
using the touch buttons. As an example, let us 
assume that channel 5 is to be selected. It is then 
necessary tO introduce the binary code 0101. (It 
should be noted of course, that the touch buttons 
should be kept clean). To obtain the code men- 
tioned above, the following buttons would have to 
ed: reset A, set B, reset C and set D where 
set refers to high level ‘and reset refers to low level 
ic. For this reason, it may be advantageous tO 
the four 'set' buttons above the four ‘reset’ 


s. 
This methods 
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that they are not affected 
s the 









of ‘programming’ may appear rather 


peculiar, but it is quite easy to get the hang of it. 
it has two advantages: yOu get to 
the binary code and the circuit is very 
that only eight buttons and four 
ops are required. What this means can be 
rved by examining the article which refers to 
the 16 input controller. 
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dual input 
channel selector 


The circuit described in this article i5 à different 
kind of solution to the 16 channel multiplexer 
described in the previous article. It is not difficult to 
i trol i what all our 
id like, mainly because of its rather 
unusual mode of operation. With a few additional 
components it is possible to perform the same 
function with only two buttons. This makes the 
Unit a lot easier to operan The only controls in this 
button to count UP and another 
one to count down through the channels. Further- 
more, instead of Having a binary display using four 
LEDs as in the previous case, the actual channel 
number is indicated c s nine-segment display: 
This one-and half digit display requires a special 
type of decoder (the SN 29764). 
Let us now examine the circuit itself in greater 
detail. The clock oscillator formed by N1 and 
associated components provides a series of pulses 
for the binary counter IC1. Depending on the logic 
level at pin 10 of this device, it will be placed in 
either the ‘count up’ OF ‘count ‘down’ mode. This 
logic level is derived from the touch-sensitive inputs 
via the R/S flipflop formed by N3 and N4. Each 
time that one or the other touch button is activated, 














pin5 of IC1 is taken low via N2 and transistor T*. 
This is necessary to enable the counter. Conse- 
quently, nothing happens until one of the two 
touch buttons is actually touched. 

The four output lines provide the binary code for 
the 4067 binary multiplexer, which was mentioned 
at the start of this article. This binary information is 
decoded by IC2 into control signals for the 1*4 digit 






display of the channel number. It can control nine 
segments. The display itself is also a specific type, 
O (Monsanto)- Obviously, if 
these devices are difficult to obtain, they Can be 
replaced by a pair of more common decoders and 
displays. However, it should be noted that the com- 
bination of decoder "nd display mentioned here, 
` 16andnot O.-- 15as 

might be expected. 
Finally, we need to know how to use the circuit. In 
order to select à particular channel, one or other of 
the two buttons are operated. This enables the clock 
input of 1C1, which then receives clock pulses from 
N1 at a rate of two a second. The binary output 
code is therefore incremented or decremented by 
one at the same rate depending on which of the 
buttons was operated. As long as the touch contact 


is operated the count will continue and the number 
clearly (approximately 


article will deal with the same sort of thing, but by 
using à different method again. Namely, à circuit to 
control the same multiplexer, but this time with no 
less than sixteen inputs! 


MPX, 
(4067) 





aieo 











16 input 
channel selector 


This is the third method of controlling the sixteen 
channel multiplexer described in this issue. The first 
described a binary method of control, while the 
Second described a way of using just two touch- 
sensitive control inputs. Now, finally, we come to 
the third and most complex version. 

This consists of a demultiplexer input drive with 
sixteen buttons. In other words, one button for 
wach channel. It provides the easiest possible 
method of channel selection for the operator. It is 
quite obvious that it operates in the decimal system, 
which is the one that most of us poor humanoids 
know best. Although it is slightly more complex 
than the others, it requires less components. There- 
fore, as we can see, comfort pays. 

Let us take a brief look at the basic principle 
of the multiplexer. We have a total of 16 analogue 
input signals, any one of which can be passed 
on to the output, amplified, and used to control 
a varicap tuner OF Something similar. In the 
selection circuit described here, the same 1C is used 
as a demultiplexer. 


This device is controlled by à binary counter, 1C1 
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(4029), which, in turn, receives its clock pulses 
from the astable multivibrator constructed around 
N1. The frequency of oscillation is approximately 
500 Hz. At each clock pulse, the binary code at the 
output of the counter is incremented by one. This 
means that the demultiplexer inputs are each passed 
on to the output of 1C3 (pin 1) consecutively. The 
ABCD outputs of the binary counter, 1C1, are also 
fed to the inputs to the four input latch, 1C2. This 
receives its clock input from the monostable 
multivibrator constructed around gates N2 and N3. 

When one of the sixteen ‘touch-sensitive inputs are 
operated, the corresponding demultiplexer input is 
pulled to supply common. At some moment in 
Time, depending on the count from 1C1, the signal 
from this input ‘of the demultiplexer is passed on to 
the common output pin, which at that moment also 
tecomér logic. zero. Thi pulse triggers the 
monostable multivibrator, which in turn enables the 
latch and the binary data at the input of the latch is 
transferred to the output. At this moment, there- 
fore, the binary code corresponding to the channel 
which has been operated is fed to the output. 


When the button is released this code is retained in 
the latch as long as no other buttons are operated. 
This means, obviously, that it can be used to control 


the 16 channel multiplexer. 

No display is shown in this article, but, of course, 
there is mo reason why the display circuitry 
there bed in the dual input channel control article 


can not be used. 
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DA 


post office 
letter scales 


No doubt, everyone is familiar with the kind of 
scales to be found on Post Office counters. A letter 
or small parcel is placed on it and the weight and 
the required postage can be read off it. There is no 

j not be accomplished elec- 
, some mechanical ingenuity 





K. Hense 


electronic 
mechanical counterpart. 
case, nobody would think of putting à letter on to 
weight it! 

Let us first. consider the electronic details. The quite 












wl „Ag = IC2 = LM324 
D7 = LED 








Figure 1. The circuit diagram of the scales. It consists of 
two integrated circuits and a few extra components. 
LEDs D3. . . DG indicate the Various weithts and postal 
charges. The opto-coupler consists of LED D7 and the 
LDR R3. 





simple circuit is shown in figure 1. It consists of two 
ICs and a few other components. The 9 volt supply 
from the battery E i 
voltage regulator, IC1- For this reason, 
tered tariffs are reasonably independent of changing 
voltage supplies (a falling battery voltage). Similar 
to the mechanical version, the electronic scale will 
indicate five different rates (see table) by means of 
"The relevant LED will light up depending on 
the weight of the letter placed on the scales. The 
. .. A4, which are 
connected as comparators. Potentiometers P1 whe 
are used to preset the ‘target’ voltage at the non- 
inverting inputs of the comparators. The actual 
voltage, which is a measure of the weight of the 
letter is fed to the inverting inputs via the light 
dependent resistor (LOR), R3. 
Depending on the amount of light radiated by the 
yellow LED, D7, actually falli 
certain voltage will appear at 
inputs of the comparators. 
identical to, OF greater than, 
non-inverting input, the relative opamp output will 
go low. As the anodes of the LEDs are connected to 


Table 
LED weight in g- postage 

1st class. 2nd class 
= less than 60 14p Mp 
03 60...100 20p 154p 
D3,D4 100 150 26p 19p 
D3... D5 -150...200 32p 24p 
p3...D6 over 60 take to the Post Office 


2 





snos 2 


scales. The tip of the 
ballpoint pen controls the "amount of light that falls on the 
LOR. 


Figure 2. An exploded view of the 
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the positive aide of the power supply, 
sponding LED will light up. 

The mechanical 
figure 2) is reminiscent of the good old ‘canned 
circuits’ issue (December 1980). In fact, the best 
thing to use for this purpose is an old beer or soft 
drinks can. Actually, two are required. The lid of 
the first one (with the ring-pull) is removed and 
discarded. second one is also 
removed (carefully) as this will be used as the lid for 
the first one later on, the remainder of this can can 
also be thrown away- A hole that will just allow a 
ballpoint pen to pass through it is drilled in the 
bottom of the undiscarded can (which is, in fact, 
used upside-down). The ballpoint pen is then 
attached to the base of the discarded can. Next, the 
printed circuit board is mounted in the can with 
Pi fficiently long bolts and spacers (see figures 2 and 
3). The exact location of the printed circuit board 
Should be kept so that the ballpoint pen is pos- 
itioned as shown in the illustration. Obviously, the 
pen must be fixed into place before all the bolts are 
tightened up. 

It should now become clear how the LED (D7), the 
LDR and the point of the pen combine to form the 
opto-coupler. essential that the 
LED and/or the LDR be positioned accurately. The 
ballpoint pen is then cut to size so that it just 
protrudes through the underside of the printed 
Circuit board. A piece of copper-clad board is then 
fut to the required dimensions and glued into the 
end of the ballpoint. 

The next operation is to drill holes in the side of the 
can to accommodate the LEDs, the switch (S1) and 
the holes whereby the preset potentiometers can be 
adjusted. It is probably easiest to mount the LEDs 
together on à small piece of Veroboard. Connec- 
tions to the main board can then be made via à 
length of ribbon cable, which, once soldered, can be 
glued into place. The 9 V battery can be stuck to 
the can with a piece of double-sided 
the positioning of the 
potentiometer adjustment holes must be determined 
very accurately. ‘Once everything has been packed in 
and all the soldering ‘completed, the scales are ready 
for use. 

The table shown above (or similar) should be 
attached to the outside of the can next to the LEDs, 
So that the amount of postage required for the 
particular letter can be read off immediately. 
Letters over 200 g may just 2s well be taken round 
to the Post Office, while anything under 60 g can be 
sent at the normal rate. The scales are calibrated by 
adjusting the four trimmer potentiometers with 
known weights on the scales. LED D3 should light 
up over 60g, D4 over 1009, D5 over 150 g and D6 
over 200 g. 


Parts list 


Resistors: 
R1 =56k 
R2 = 100 
R3= LOR 03 


R4=47 
R5 


. R8 = 330 


pi...PA = 250 k preset 


Capacitors: 


10 


p/10 V tantalum 


È 
C2 = 1 p/16 V tantalum 


Semiconductors 


D1 = 5V1/400 mW zener diode 
D2 = green LED 


D3 


D6 = red LED 


D7 = yellow LED 
IC1 = 7805 
1C2 = LM 324, CA 324 


Figure 3. The printed circuit 
for the scales. LED D7, the LD! 





soldered to the underside of the board. 


board and component layout 


R and the wiring are 

















mains LED 


of LEDs make them emi- 


The very long life spon, 
nently suitable for on/off indicators. However, their 
use on mains voltages has been restricted since à 
low operating voltage prevents their direct con. zener diode in the circuit. 
mection with the mains supply in the manner of Zener diode D2, acting as an ordinary forward- 
a neon. biased diode in this instance, prevents excess voltage 
Fortunately, there is a way around this problem, the levels. appearing across the LED during the negative. 
AC resistance 0} a capacitor can used to limit the half-cycle of the mains waveform. Mf the circuit is 
current. No power is lost in the capacitor at all, since switched on during the positive half, D2 will prevent 
the current passing through the capacitor and the the voltage across LED D1 and R1 from rising above 
voltage across it are 90" out of phase with respect 27V. M an ordinary diode were used here, as in 
This was described in circuit number the earlier circuit, the LED is likely to go to the big 
scrap box in the sky. 
determines the current passing 


to each other. 
Circuits 1979 issue. 
The value of C! 
400 n the current will 


19 of the Elektor Summer 
Unfortunately, that particular circuit did not work 
id our design staff) did through the LED. When ci- 
be about 4 mA, and about 20 mA if a value B 


s the author (an 
he problem involved in 
ont! This could have been remedied by incl 


switching it 


luding 470 n is chosen. 


im results, the designer! 


following guidelines: 
k circuit should not 


obtain optimu! 


id observe the 
of the tan! 


en the FET knee voltage. 
to the crystal. 


In order to 


be less th 
2, The value of the coupling capacitor 
should be as small as possible in order to avoi 
spurious oscillation. 
ling capacitor should be ad- 


: 
noise parallel Ne 
justed for maximum output signal. 
ji i! ids on the amount 


: 
nant oscillator ese noise figure depen 
of current passing through the FETs. The value of 
be obtained from the data sheet of 
i 5 and 


that overtone 
the device use 


reso 


It may not be very widely known 
oscillators can operate in the parallel resonant mode 
" de "The main advan- 18 mA. The value of resisto 
to obtain the correct current. L1 is 6 turns of 1 mm 
v Wire on an Amidon core type 


sonance is greater 

is no need to com: enamelled coppe’ 
Capacity of the crystal lad. 15012: 

id on this mode of O 

Piel impedance. Below a vO- 
will be insufficient to 
'ecelvers an/or con- 
at the (crystal) oscillator 
Y noise, therefore this aspect 








is low sidebant 
iven some attention. 


possesse 
is also 9^ 
nt is a low- 


the active eleme! 
f the available 





The advantage 
impedance is not 
are eliminated bY the use of 


configuration. 









caravan 
connector 
tester 


One of the most important things to be done when 
coupling a caravan to a car is to check that all the 
van lights are functioning correctly. Hopefully, 
everything will work, but ‘occasionally, of course, 
something fails. The question is, therefore, where 
does the fault lie, in the caravan or the car electrical 
system? This tester is intended for checking the car 
electrical system up to, ‘and including, the caravan 
connecting socket itself. It then becomes à fairly 
simple matter to determine exactly where the fault 
is and repair it in a minimum of time. 

The tester will give à clear indication of whether all 
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the connecting pins in the socket operate as and 
when they should. Simply plug it in the car socket 
and watch the lamps. The Pircuit itself is so simple 
that it requires NO description. However, a word or 
two about construction would not be amiss. Obvi- 
ously, for cars with a positive earth system (positive 
side of the battery connected to chassis) all the 
LEDs and diodes will have to be turned around. The 
LEDs etc. can be mounted in a row on the test plug 
as shown in the illustration. 
Some readers may prefer to mount the components 
in a small box on the end of a fairly long lead so 
that the indicators, brake lights etc. can be tested 
from the driving position. ‘The real enthusiast among 
our readers may even go as far as mounting the 
LEDs permanently on the instrument panel of the 
car (wired to the back of the socket!). Or even in 
the front window of the caravan sO that the LEDs 
are visible in the rear-view mirror. 
It is as well to remember that if none of the LEDs 
light there is quite probably an earth connection 
fault, which, ideally, should be remedied before any 
further checks are carried out. This can be proven 
by connecting the crocodile clip of the extra earth 
lead to the chassis of the car. 
The accompanying table gives the ‘international 
standard’ connections together with the cable 
colour code. Readers who are fortunate enough to 
own a caravan from late 1980 onwards, will possibly 
find that 54G is the rear fog warning light supply 
and that the caravan auxiliary feed is taken via a 
separate single pin connection moulded into the 
main socket — Yet another ‘international standard’ 
Unfortunately, there could well be other systems 
but the majority of caravans should be wired as 
shown (!). Please do not ask us what the wiring 
numbers mean, we don't know either. We can only 
assume that they are taken from the 'average car 
blueprints which Government departments have 
referred to since about 1948. 


left-hand side, tail and number plate 
right-hand side and tail 

left-hand indicators 

n green right-hand indicators 

31 white earth 

brake lights 

brafniary power/rear fog warning light 








digital meter 


This digital meter is a great improvement on the pre- 
vious design (January 1979) through the inclusion. 
of an input stage Containing FET opamps. This 
avoids various problems Such as am unstable zero: 
reading. The JFET inputs provide a very high input 
impedance and instead of the normal protection 
diodes, the circuit contains transistors connected as 








oO G 


diodes. The transistors used have à much lower 
leakage current (1 nA) than diodes (20 nA). 
The reason for selecting such an extensive input 
stage rests on two factors: The common-mode input 
range of the CA 3162 is only -0:2V .-- 40.2 V 
while the 356 opamp has a ‘common-mode range of 
4N... +4V. The second reason is the fact that 
the input bias current has been reduced consider- 
: of CA3162 is 80 nA while the 356 
gets away with a mere 30 pA. The size of the input 
leakage current in this circuit is determined mainly 
by the protection transistors T1 . - . T4 which have 
a typical leakage current of around 1 nA. 


The input signal is fed to ICA via resistor R11. This 
1C controls the seven-segment driver (C5) and is 
responsible for displaying the information once it 
arrives. The three sition switch (S1), situated to 
the left of 1C4 on the circuit diagram, varies the 
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|, Preset pi 
‘ne display reads 000. 


In position (a) 
f a second, but in 
/. To display à 
jtch should be 


sample-rate of the incoming data. 


conds and the me 
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otentiometer 





the Hi and Lo inputs to à voltage 


Calibration. of niversal digital meter | 


moved and the left-hand side (ci 


7-96 — elektor july/august 1961 





Parts list 

Resistors: 

R1,R10=1M 

R2, RO= 100k (see text) 

R11 = 10k 

R12,R13,R15 = 1k 

R14 = 220 2 

pip27 25k 

p3= 47k 

p4= 10k 

Capacitors: 

1,03,4 = 3309 

c2= 1000 

¢5= 2700 

semiconductors: 

Th... T7 = BC 887 

D1 = 1N4001 

D2 - 4V7, 400 mW zener diode 

161 . . . 1C3 = 356 

1C4 = CA 3162€ 

1C6 = CA3161E 

16 - 7805 

V1... LDS = red FNDSST 
green FND537 
yellow FND547 
or; TIL 701 














which preset P4 is adjusted to give the correct dis- 
play of 800. During this last operation the Lo input 
Gould be connected to ground. 

The power supply for the circuit is so simple that it 
hardly needs any description. The zener diode is 
included to provide transistors T2 and T4 with a 
slightly negative bias voltage. The power supply 
circuit is shown in figure 2) 

An important feature of the overall design is the 
fact that the meter can be used in the floating or 
fixed mode. In the floating mode, the case of the 
meter (chassis) should be connected to the case of 
the equipment which is being tested. Also, the 
common-mode input voltage should, in all instances, 

OV 





mode, the Lo input should be connected to ground. 
The input impedance of the meter, with resistor RI 
in place, is 1 MQ. If desired, an input divider such 
as that shown In figure 3 can be incorporated, in 
which case R1 must be omitted altogether. 

Resistors R2. - R9 are contained in à 16 pin DIL 
1C package. If this particular device proves difficult 
to obtain, separate 100kQ, 1/8 W resistors with à 
tolerance of 1% can be used instead of the array. 


This high power motor regulator features the 
Ferranti ZN419CN and is capable of controlling 
electric motors in models with a power consump- 
tion of up to 25A. The C incorporates a pulse- 
width modulator which drives the motor via an 
external output amplifier. 

The length of the steering pulse, delivered by the 
receiver multiplex decoder built into the model, is 
compared with a reference pulse from the IC. The 
thus generated differential signal controls the 
motor via the outputs (pins 5 and 9) and the power 
stage. When the "joystick is in the centre (zero 
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setting), P1 holds the reference signal in à position components with values as shown in the diagram, 
whereby the motor stops. The rotational direction this amounts to about 14% (or 7 degrees). 
of the motor is dependent on the signal at pin 4 Depending on the power consumption of the motor, 
which, when positive, causes transistors T3 and T5 the final stage can consist of up to 5 or 6 parallel 
to be switched off and the motor runs in a forward powertransistors (T7 to T11). Because of the 
direction. When pin 4 is low, the two transistors relatively high currents, the base (R7... 11) 
conduct, and the direction of rotation is reversed via resistors should be capable of dissipating at least 
the relay. When wiring the motor, attention should 5 W. At low rpm's, the power dissipation of the 
be given to ensure correct polarity otherwise the transistors iS relatively high so they must be ad- 
motor could run in the wrong direction. The jov- equately cooled. It is best to use ceramic types for 
stick free play movement around the centre position capacitors C6 to C8. LI 
is electronically determined by capacitor C2. Using 


RESET 
ik 
o1 Ceran 


ring counter ~ 
i t ucc 


using timers e Md 


The 558 quad timer hides four independent timers will become logic! (see pulse diagram). After 
that are able to generate pulses with a pulsewidth period determined by R1 and C1 the level at output 
ranging from microseconds to hours. The timers can Q1 returns to logic 0 which triggers. the secon 
be arranged in series without the use of coupling counter, with logic 1 appearing at output O2, etc. 
capacitors. When the output of the last timer is The logic 1 level therefore skips from output to 
connected to the input of the first one, there output. A logic 0 level at the common reset input 
emerges a very simple ring counter. Will set all outputs to logic 0. 

The advantage Of building up a ring counter by The RC periods of the timers need not necessarily 
using timers is the fact that no clock-oscillator iS all be the same; different RC periods give output 
needed. A resistor (R9) and a diode (D1) have been signals with different pulse widths. The value of the 
added which enables the counter to stop or start in resistors (R1 to RA) which determine the periods 
response to a control signal. A logic 1 (= supply should be between 2k and 100k. To obtain longer 
voltage) on the control signal input will stop the periods, the values of C1 to C4 can be increased. 
counter working while a logic O will start it off. 


When initially started the output of the first counter (Philips application note) 





1 5.8v 


„ata = 161 =558 
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crystal tuning fork 


erfect pitch’, 
will no doul ye to use a tuning aid 
such as à tuning fork or an electronic 440 Hz sound 
generator. LOW frequency illators are not 
edeally suited for use as "electronic tuning forks’ 
because of their inherent instability. For this reason, 
the crystal controlled oscillator described here may 
well offer the best solution. 
Crystals with a frequency o 


The musicia possess ‘pi 


f 27.025 MHz for use in 
| transmitters, are reasonably 
dily available. Such a crystal 
a basic frequency of 9.0083 MHz, 
which when first divided by 5 and then by 12^ 
yields a tone with a frequency of 439.86 Hz. Ideally, 
Y crystal with a frequency ^ 27.035 MHz, channel 
7 of American CB transceivers, would give slightly 
more accurate results (440.02 Hz), but these are, as 
yet, not readily available in the UK!. 
The division by 2? (= 4096) can be obtained by 
connecting twelve flipflops in series (IC3 - - 1C5), 
while the oscillator signal is divided by 5 in IC2. 
Transistor T2 an n IC1 serve to buffer 
the oscillator sign 1, and transistors T3 and 
14 allow a direct conne in 8 €) loudspeaker. 
Resistor R6, indicated with an asterisl 


inexpensive 
oscillates at 





.T2 = BF 198, BF 199, BF 494 


1 





































Parts list. 


Resistors: 
R1 = 100k 
R2 = 220 2 
R3=4.79 
R4 = 2k2 
RS =4k7 
RG = 472" 


Capacitors: 
C1,C7,c8 = 100 n 
C2 = 330 p 

c3 =33P 

c4 = 68 p 

C5 = 50 p trimmer 
c6 = 680 

C9 = 104/16 V 


range 
economically pri 


voltages of *' 


found inside the 
processor system: 
How, therefore, 
obtained easily? 


the existing mail 


1 


ation, the first point to arise is 
Voltages required by this type 
Generally speaking. 


Semiconductors: 

71,72 = BF 198, BF 199. 
T3 = BC 5478 

T4 = BC 5578 

Ic1 = 74LS00 

1C2 = 74LS90 

1C3 . . . IC5 = 74LS93 
1C6 = 78L05 


miscellaneous: 

L1 = 100 uH 

X1 = 27.025 MHz crystal 
S1 = single-pole switch 


, BF 494 


(with holder) 


LS - 8/0.2 W loudspeaker 


*see text. 


iced dynamic RAMs. 


it is not very often that all three supply ri 


computer concerned. Mi 


ynamic RAM 
power supply 


It is often a common wish to extend the memory 
of a microprocessor system with the aid of 
On consider- 
the different supply 
of memory device. 
dynamic RAMs require supply 
V, 12 V and —5 V. Unfortunately, 


ails can be 
lost micro- 


is operate on a single 5 volt. supply- 
can the missing supply voltages be 


The most obvious solution, of course, is 


ns transformer by one 
sv 





to replace 
which has 
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volume of the resultant tone and can be reduced to 
a minimum of 222. The volume can also be 
increased by raising the battery voltage or bY 
placing the speaker in a box. 
it i be made part of the Elektor 
Formant synthesiser, as an extra module, it can be 
powered from the +15 V rail. Current consumption 
is somewhere in the region o! 40...50 mA. 
Readers who possess à sufficiently accurate fre- 
quency counter, can try to adjust the oscillator 
frequency tO = the trimmer 
capacitor C5. However, this may not be possible as 
it is slightly ‘off frequency’ as far as the crystal is 
concerned. A figure of 9.008332 is more likely. 
without adjustment, the circuit will 
provide a typical tone frequency of 440 Hz with a 
deviation of +0.05 Hz. This remains 
than most mechanical 
devices. Li 


three secondary windings and then add the required 
extra rectifiers and voltage regulators etc. However, 
this could prove to be Father expensive. A much 
cheaper solution is suggested by the circuit shown in 
figure 1. 

The principle used is the so-called ‘chopper’. The 
heart of the design is the well known 555 timer IC. 
|t is used here as an astable multivibrator with an 
output frequency, at pin3, of approximately 
15.5 kHz. The actual frequency can be altered if 
required and can be calculated from the formula: 


D 144 
(R1* 2R2) ci 


The squarewave output at pin 3 of the 555 timer 
drives transistor T1, which in turn controls the 

i through the primary of the 
transformer. Different output voltages can NOW be 
obtained from the secondary windings. Obviously, 
these signals will still approximate à squarewave and 
will therefore require rectification, regulation and 
smoothing in the normal manner. This is ac- 
complished by D1, C3, C4 and IC2 for the +12 volt 
supply and by D2, C5, C6 and IC3 for the —5 volt 
supply- Capacitors C4 and C6 should be tantalum 
constructed using a 
B65561 - A 250 A028 
(see figure 2). This has an AL value of 250 nH and 
an air gap of 0.17 mm. 
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associated capacitors) comi ise a symmetrical 
bandpass filter. As the input and output impedances 
are both about 50 Q, there should be no problems 
with matching. The amplifier following the filter 
isa grounded dual-gate MOSFET. It has a very low 
reverse transconductance and a gain of approxi- 
mately 7 dB. It is a wideband amplifier with a 


: 
local oscillator mesei s band Sm adeguate 


for the majority of currently available double 


filter for balanced modulators. 


e Provided the circuit is constructed correctly, it 
2 m transceivers "hould be possible to obtain the following specifica- 
tions: centre frequency = 134.7 MHz (aligned for 


region 1) 






One of the most useful improvements that can be 

made to an existing 2 metre transceiver is to be bandwidth at -1dB- 5MHz 

replace the dual-gate MOSFET mixer with a custom bandwidth at —6dB= 7MHz 

double balanced modulator IC. This will result in an bandwidth at —40 dB = 22 MHz 

improved noise figure and greater dynamic range: 

However, it is often forgotten that the local oscil- Construction is quite straightforward, provided à 
lator will have to meet more stringent demands on certain amount of care is taken. Pieces of copper 
spectral purity (due to its switching action the clad board can be used for the screening and the 
double balanced modulator is much more prone to (RF-proof) case. Although the filter is not a helical 
‘spurii’ than a linear mode MOSFET mixer). At the type, the use of tinned materials should be avoided, 
same time, the output level of the local oscillator as it will increase the filter losses. The rough sketch 
must be increased. below the circuit diagram should provide a useful 


In the circuit diagram shown, coils L1... L3 (and start for construction. 


1 A 






"m 


0e A 


FC = 1343 MHz L1... L3=301 SN — 0200 (TOKO) 
Bw (-1 dB) = 5 MHz L5... L6 - 4 Turns, ferrite bead 
Bw (-6 dB) = 7 MHz 

Bw (-40 dB) = 22 MHz 
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bar graph driver 


Philips have recently introduced a new integrated 
circuit which has been specifically designed to 
control liquid crystal displays. The read-out is in the 
form of a bar graph, in other words, à number of 
strips. The attraction. of this new IC is that it 
provides a number of different functions. Any single è 

Strip, between 9 and 18 in number, can be selected B 

individually. However, it can also be used to provide 

a ‘thermometer’ type scale display- Moreover, in this 

instance it is also possible to indicate the maximum are derived directly from the supply voltage, the 
reading. This can be reset either manually, or latter. should be easonably stable and can lie 
automatically after an interval of two seconds (see anywhere between 5 . - 15 volts. 

table). The input buffer opamp may not always be required. 
The two voltage dividers R1/P1 and R2/P2 provide For example, when measuring temperature value, 
two reference voltages, the maximum input level the opamp can be omitted and replaced by à 10kQ 
being set by preset potentiometer P2 and the resistor between pin 25 of the IC and ground, anda 
minimum input level by P1. It is intended that P1 is 40 kQ NTC (negative temperature coefficient 
set within the voltage range of zero up to half the resistor) between ‘the same pin and the positive 
supply voltage, an P2 within the range of supply rail. 

50% . .. 100% of the supply level. The input voltage, — I^ order to use the bar graph display with the 
which must not exceed the extreme limits of the humidity sensor (described elswhere in this issue), 
power supply voltage (in either direction), is com- the input of the opamp should be connected to the 
pared internally to the reference voltages adis 0...1 V output of the sensor circuit. 

isplayed on a linear scale. ‘As the reference voltages 
































15 V10 mA 
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microcompressor 


Dynamic range compressors can be used in any 
device that requires à constant audio output level. 
The first example that comes to mind is the 
automatic record level control in cassette recorders. 
The compressor can also be employed, however, 
in such items as amateur radio equipment, 
discotheques, babyphones and intercom systems to 
ensure optimum intelligibility and to prevent any 
damage to amplifiers and loudspeakers. When used 
in combination with a microphone, compressors 
give amazingly good results as both quiet and loud 
speech passages are equally intelligible. 

The circuit itself is designed around the TDA 1054 
multi-purpose opamp Krom SGS-Ates. This Ic 
contains four separate elements, each of which 
performs its own particular task. 1C1a is a pre- 
ümplifier which is used 19 boost the input signal to 
about 50x (1+ R5/R4). Opamp i|Cib is also 
used as a preamplifier, but this has a gain of 
400x (1+ R11/R10). The function of IC1d is to 
remove any ripple from the supply voltage, while 
IC 1c takes care of the actual automatic level control. 
A good compressor should compress the entire 
signal in a linear fashion, in other words, not by 
simply ‘clipping’ the top f the waveform. This can 
be accomplished bY making the amount of level 
reduction dependent on fhe largest amplitude 
appearing In the input signal. To do this, the 
amplitude of the output signal is monitored and 
when this rises above a certain level, attenuation is 
introduced. 

The attenuator, 1C 1c, is driven via resistor R13 and 
capacitor C7 and, acts as a variable resistance 
between the junction of C3/C4 and ground. This 











1 E 








decr ima = 100 mac 
—_— 





eua 


ensures that the input to the output amplifier, 
\C1b, is sufficiently attenuated when the output 
level rises above about 1 V rms. Capacitor C7 gives 
the system delay time which is necessary to ensure 
that control is adequately fast to follow the 
envelope of the signal waveform, but not fast 
enough to respond to the waveform itself. This 
capacitor therefore determines the attack time of 
the circuit. The decay time depends on the values of 
capacitor C6 and resistor R12. This delay time must 
be much longer in order to maintain à reasonably 
consistent sound level. 

A graphic illustration of how the circuit works is 
shawn in figure 2. The times given are valid for the 
component values in figure 1 The attack and decay 
be modified according to personal taste 
by changing the values of C7 and C6 respectively. 
The input of the microcomprocessor iS suitable for 
low signal levels, for ‘retance from microphones. 
The input impedance is approximately 

Higher input signal. levels can be connected directly 
to resistor RB, in which case the entire circuit 
before RB can be omitted. 

The supply voltage can be increased to 12 V if 
desired, but this will mean that the rating of the 


Gisctrolytic capacitors will have tO be increased also. 


9V,25mÀ 
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| 3 in 1 pencil 
holder 


There are many different types of pen cum pencil 
cum paperclip etc. holders available nowadays. They 
come in all shapes, Sizes and colours, but the ma- 
jority of them tend to become rather boring after à 
while. The circuit. described here is intended to 
remedy this situation by providing two other func- 
tions at the same time. These are à telephone timer 
and extension amplifier. 

The circuit diagram of the device is shown in fig- 
ure 1. The extension amplifier consists of an readily 
available suction microphone and an integrated 
audio amplifier (LM 386). The output of this 1C 
can be fed directly to an eight ohm (1W) loud- 
speaker. 

The timer section consists of a 555 timer 1C connec- 
ted as an astable multivibrator with à frequency of 
37 Hz. This signal is then divided by 16384 in IC3 
to provide an output pulse every T minutes. This 
output turns on transistor T1, which in turn drives 
the piezo-electric buzzer. This section is intended to 
give you à reminder about last month's high ‘phone 
bill. 

Switch S2, in combination with Diode D1, allows 
the user to select between having the extension 
amplifier on with or without the timer. 

^ suggestion for the mechanical details of the pen/ 
pencil holder etc. is given in figure 2. Switch S1 can ii 
be a microswitch which starts the timer when the 
pen is removed from the holder. 


1 
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to convert the input voltage level to à particular 
pulse duration (pulse. width modulation). During the 
pulse period, à "count routine in the computer pro- 
gram is enabled. Thus the binary result at the end of 


S. Traub the pulse duration gives an indication of the voltage 


" level being measured. 
h | The analogue data inputs to 1C1 are represented by 
SIX c anne the symbols 1154 218. Any. OPS of these inputs can 
be selected by means of the logic levels presented to 


A/D converter the select inputs (pins 1, 2 and 16). This infor- 


mation is passed on from the data bus of the micro- 
processor system via the quad D-type latch, IC2. 





In their simplest form, electronic measuring instru- 

ments usually provide an analogue display. In other Figure 2 shows what happens to the voltage levels at 
words, temperature and pressure values, for instance, various points during the measurement procedure. 
We expressed as a DC voltage level. Before this The negative-going trigger pulse at pin 3 of ICT, 
information can be further processed, it needs to be which starts the measurement (see figure 2A), causes 
translated into à language that a computer Can capacitor C2 to be charged to the value of the input 
understand. This is accomplished by means of an voltage plus a constant 0.7 vV. After the end of the 
analogue-to- ligital (A/D) converter, which, as its start pulse capacitor C1 starts to discharge via @ 
name suggests, converts the analogue signal level reference current "sink". The software counter must 
into a binary code. be started at this time. When the voltage across the 
There are numerous types of A/D converters. The capacitor reaches the. ‘threshold value of 0.7 V, the 
principle of operation Df the one described here is — logic level at pin 7 will revert to zero. The software 


1 











Analogue Inputs 












































10000 
§7605D4 D3D2 D1 DP 
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Start Pulse 


2005. | 
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1 
1 
1 
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1 


d at this instant. 


Figure 2 shows that the time between the end of the 
trigger pulse and the start of the capacitor discharge 


counter must, of course, be stoppe 


curve can not be immediately evaluated. A constant 
time, to, iS contained within this period. Only the 
discharge time of C2 is a true measure of the level 
OF the input voltage. Since the time period to will 
still be present at pin 7 even with an input voltage 
of OV, the computer must first check the analogue 
input 10. This input is connected to OV internally. 
From this the computer will be able to calculate 


the length of the period to. In other words, the 
X first calculate the binary value 


it from the result of an actual measurement later On. 
To be able to make full use of its memory capacity 
and the width of the data bus, the computer must 
contain information about the largest possible volt- 
age which can be measured. This means that the 
voltage level limits must be defined. For this reason, 
an internal analogue input lref is connected to à 
reference voltage which corresponds to the maxi- 
mum permissible input voltage. The computer 
must also examine this input. and divide the binary 
value of the discharge time obtained from this by 
the highest number that the software counter Can 
reach. The result of this division is a time period 
which corresponds to the number 1. It is therefore 
impossible for the value in the counter to ‘over- 


flow’. 
The data inputs (DO. . . D7) from the computer are 
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Trigger Point 


Measurement Start 
Input 


i 
\ 
1 
li 
| Pina) 
i 
I 
I 
\ 


— Capacitor Voltage 







— — Threshold (0,7 V) 


‘Measurement Stop 
Output 
(Pin 7) 


Acti 






software Counter 


Inactive 


1835-2 


divided into two sections. Inputs p4...D6 are 
cting the six external and the two 


sufficient for sele: 
internal analogue channels via the D-type latch 1C2. 


Input D7 controls the start of the measurement 
procedure via pin 3 of IC1 — this signal also passes 
through 1C2. The remaining connections to the 
data bus are, in fact, outputs from the tri-state 
buffer, IC3. This latter IC fulfils the following 
task: During the enable pulse from the address 
decoder (A/D Read - logic 1), the output from pin 7 
of IC1 is passed on to D3 of the data bus. The 
analogue address, in binary, which Was selected 
previously appear on lines DO... D2 for control 
purposes. 
1C1 and IC2 are enabled via two different address 
decoder connections. These can be located at two 
separate addresses, OF, if used in combination with 
the read/write line, they can be located at the same 
address. Obviously, the type ‘of program required 
will be dependent ‘on the particular microprocessor 
system used. The reference voltage for the converter 
Should be greater than 2V and should be at least 
2V less than the supply voltage. If the voltage 
supply to the circuit is to be 5 V or greater, à 3V3 
zener diode is required for D1. 
The analogue to digital converter can be used in 
conjunction with a computer to measure various 
phenomena, provided the input voltage does not rise 
above the value of the reference voltage. However, 
if this does occur, the system can be calibrated by 
means of a voltage divider. 1f the analogue signal is 
superimposed on a DC level, an opamp c 
an ‘adder’ can be used to compensate. 


'onnected as 
Li 
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The circuit input is connected directly 
to the decoder output of a commercially available 
remote control receiver, and the servo-driver I 
takes care of preparing the correct pulses. The pulse 
width generated the internal monoflop is 
In that way, a 


W. Gscheidle by 
Compared with the input pulse. 
Goriable width difference is reated which controls 


speed controller meum 
The speed control signals at output ^ (pin 10) and 

for model boats sss sat oup tional to the 
position of the control stick. They also control the 

structs model ships irection of movement, i. forward or reverse. 

wants his model to urately detailed as When output Ais activated, the signal travels via an 
possible. That includes obviously a means of infi- opto-coupler 10 the final stage, containing transis- 
nitely variable speed control of the model, both in tors T4 and T5. The power transistor T5 will switch 
ol qs. Asa rule, however, on for a period of time depending on the pulse 
A : width and thereby determine the speed of the 


Forward direction and in re 
this often remains a bit Of wishful thinking as most r 
basic models do not have this facility. When the motor. The flipflop N2/N3 is. triggered by the 
Pasel enthusiast wants his ship to steam forwards collector of T4 to ensure that (via NA) transistor T6 
Gr in reverse at less than full speed, and wants to wil remain switched off. The relay will not b 
s Uf control over the speed by activated and ‘directional rotation of the motor will 
means of à joystick’, then the amount of money to be maintain ; the ship will proceed forward. 
i be quite considerable. The final stage, Which incorporates T1 to T3, 
functions in the same Way aS described above when 
ated. The speed of the motor is 
se width via the 


ed control will clearly in the 
output B is activ 


Instruments. 


Of course, every one who con 





The cost o! 

be less when such a circuit Ts home-built. This is not 

exceptionally difficult, because servo-driver ICs are then also controlled by the pul 
relevant opto-coupler and transistors T1 to T3, 
except that the motor does not turn in à forward 


easily obtainable. 
The circuit is built round the 1C SN 28654 of Texas 























1C34C4 = 6N136 








direction, but in reverse. This is done by the pulse 
at the T2 collector which reverses the flip-flop so 
that transistor T6 will switch on the relay. This 
reverses the rotational direction ‘of the motor. At 
currents greater than 0.5 A the output transistors 
Should be replaced by power Darlingtons. 

The only adjustment that is necessary is done with 
trimmer potentiometer P1 as follows: with the 
control stick in its centre. position (neutral), the 


trimmer P1 should be adjusted until the motor 
stops. 
H. Pietzko 
E 
active notch 
4 
or CW filter 
In general, the majority of low-cost shortwave 


receivers have poor selectivity. Usually, reception Is 
accompanied by a number ‘of interfering signals, or 
more than one transmission is heard at the same 
time (especially with CW transmissions, which have 
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Parts list 


Resistors: 
R1,R9=1k 

RQ = 1k2 

R3 = 8k2 
R4,R6,R8 = 100 
R5,R7 =33k 
E10,R23,R24,R27 = 22 k 
R11,R20,R22 = 470 
R12,R15 = 560 
R13,R16,R18 = 4k7 
R14,R17 = 2k2 
R19,R21 = 680 
R25=1M 

R26 = 10k 

P1 = 4k7 preset 


Capacitors: 

2 u/6V3 tantalum 
70 n/10 V tantalum 
On 

2u2/10 V tantalum 





CA,C5 
C6 = 10 1/10 V tantalum 
C7,C8 = 1 u/10 V tantalum 





Semiconductors 
1c1 = SN 28654 
1C2 = 4093 
103,104 = TIL 111 
71,74 = BC 557 





T2- BC 547 
T3 = BD 436 
T5 = BD 435 
T6 = BC 516 
01,02 = LED 
03,D4,D7 = 1N4004 





05.06 = 1NA148 


Miscellaneous: 
Re! = 6 V relay 


Finally, the response time is changed by altering the 
value of C3 and the collector current of T3 and T5 
Should not be more than 2A Li 


a very narrow bandwidth). An add-on extra for the 
existing inexpensive set could therefore prove very 
useful, particularly if a (much) more expensive one 
is not available (or the funds thereof). 

The filter described here is an active equivalent for 
an LC tuned circuit and can be operated in the 
parallel mode (peaking function) or the series mode 
(notch function) as can be seen from figure 1. The 
filter is connected to the audio output of the 
receiver or, if present, the tape recorder output. The 
output of the filter is sufficient to drive a pair of 
headphones directly, provided their impedance is 
600 Q or greater. 

The simulated inductor consists of the circuitry 
around opamps A2 and A3 (see figure 2). ^ 12dB 
per octave filter for the input signal is provided by 
A1, while A4 acts as an amplifier with an adjustable 
gain of 2. - 30 times. 
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12 dB/oct 


The resonant circuit can be switched between the 
parallel and series operating modes by means 
of S1. be tuned over the range 
|... 400 Hz by means of potentiometer P1. 
With switch S1 in position B, preset potentiometer 
P3 should be rotated to the position just prior to 
where the circuit starts oscillating. This calls for à 
precise alignment and P3 should be à 
multi-turn type. The gain of the circuit can 
adjusted by means of potentiometer P2. This can be 





automatic car 


aerial control 










a preset type if a fairly constant level of background 
noise is to be expected, otherwise a normal (volume 
control) potentiometer is preferred. 

When the circuit is actually used, 


points must be remembered: 


the following 


1) the effects of frequency drift will be pronounced 
2) as the AGC circuit responds to à much wider 
bandwidth than that of the filter, the recovered 


signal could show “alien” pumping action. 


The circuit entitled "automatic car aerial’ as de- 
scribed in the Summer Circuits 1977 issue of 
Elektor has proved to be very popular. However, 
some readers were less than fully happy about the 
circuit because it did have a in some 
instances to have one slight. problem: namely, the 
two relays used to switch the aerial UP and down 
tended to give a certain amount of contact bounce. 
|t would be far better for this type of automatic 
system to have à precisely defined time limit for the 
‘up’ and ‘down’ operations. 

This is very easy to obtain nowadays with modern 
integrated *monoflops - Two of these monostable 


M 
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multivibrators are contained in the CD 4098 IC as 
used here. One monoflop is used to ‘run’ the aerial 
up and is triggered by a positive-going pulse at pin 
12. The other one requires a negative-going trigger 
pulse at pin 5 when the aerial is to be run down. 
The control pulses from the car radio are first 
'debounced' by components R1, R2, D1 and C1 to 
convert it to a clean trigger pulse with an active 
logic high level of 4.7 V. The pulse duration for the 
first monoflop is determined by the values of P1, 
R3 and C2 and that for the second by P2, R5 and 


D/A converter 
for motor control 


In many instances, it is quite sufficient to control 
motors with an ‘on/off type action. However, if a 
more ‘linear’ control is required, the circuit given 
here may prove useful. The four bit magnitude 
comparator (4063) inputs are EX-ORed and fed to 
à resistive divider chain to provide an output voltage 
which is proportional to the difference of the 
comparator input values (with an accuracy of four 
bits). These values can be derived, for instance, from 
a binary counter. 

The outputs of the comparator (A>B, A=B, 








C3. The outputs of 


Ici = CD 4098 











the monoflops control the ‘up’ 


and ‘down’ relays Re! and Re2 via transistors 


Ti... 


. The Q and reset connections are inter- 


connected so that when one i$ operating the other is 
disabled, which is just as well as far as the motor is 


concerned. 


The relays are connected directly to the battery 
supply voltage and the supply for the monoflops is 
stabilised by means of zener diode D2. The duration 
of the monoflop pulses is therefore reasonably 
independent of the battery voltage Li 















































m 


of circuitry can be applied where varicap control is 
Got adequate, such as for remote antenna tuning or 
phase-noise free VCOs. n 
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continuity 
tester 


it is possible that after etching à printed circuit 
there is a break OT short circuit in the copper 
pattern. The chance of this sort of fault occuring 
increases as the tracks and the insulation between 
them become narrower. The methode of manufac- 
ture of printed circuits used by the amateur do not 
always allow very accurate detailing of the copper 
layout. A detailed inspection of the results is 
therefore necessary. This can, of course, be done 
using à normal resistance meter (a multimeter), but 
this has the disadvantage that you must keep one 
eye on the meter. An audible indication can make 
the testing much quicker and easier leaving both 
eyes free to check suspect tracks with two test 
prods. The continuity tester gives a ‘tone when there 
is a connection, and is silent ‘when there is an open 
circuit. 





The circuit diagram (figure 1) shows that the tester 
is a very simple design consisting only of a two 
transistor astable multivibrator. When the two test 
points are connected, the two transistors conduct 
Biternately causing à Square wave voltage to appear 
across the buzzer, at a frequency of a few kHz. The 
tone produced by the buzzer indicates the 
connection. 


The circuit operates from 9 supply of only ! 5V, 
and draws no more than 1 mA. Because of the small 
load, even the smallest 1 5V battery will have a 
long life. 

The continuity tester is built on the printed circuit. 


1 


board shown in figure 2, This includes space for the 
buzzer as well. The complete circuit and battery can 
be fitted into a plastic tube, so that the tester fits 
easily into the hand. 






Parst list. 


Resistors: 
R1,R2 = 2k2 
R3,RA = 470 k 


Capacitors’ 
C1,C2 = 470P 


Semiconductors 
71,172 = BC 5478 


Miscellaneous: 
BZ = buzzer PB-2720 (Toko) 
2 test probes 

1.5 Volt battery 









frequency 
hase 


When the frequency range over which the VCO ofa 
phase-locked loop (PLL) must operate exceeds an 
Octave, a multiplier is no longer adequate for use as 
a phase detector. The circuit must, therefore, also 
be sensitive to frequency to avoid ‘locking’ when 
harmonics of the fundamental lock frequency are 
present. In many instances the 4046 CMOS PLL IC 
performs an extremely good job. However, it only 
has a maximum operating frequency of 500 kHz 
which can give rise to certain problems. 

The circuit shown here has the above mentioned 
capacibility and behaves in a similar manner to the 
phase comparator (pin 13) of the 4046 PLL. The 
only differences being that the 4046 output is 


4 
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After a printed circuit has been etched, it is wise to 
test it for breaks before the components are fitted, 


as 


otherwise the tester wil give misleading 


indications. A copper track can be tested by placing 
the test prods at the furthest points of the track. 


od track. Insulation 


between two tracks can be checked by putting à test 


each. A tone indicates a short circuit, which 


must, naturally be removed. 
The continuity tester can also be useful for testing 
the continuity of wiring. 


N 


monwa 
P 815242 


8 


^tri-state' and this little circuit operates at higher 
frequencies than the 4046. 

When the input signals (1) and (2) have the same 
frequency and phase relationship, the two flipflops 
are both reset simultaneously. Should the phase 
shift between the two input signals alter, the reset 


ill also change- In this instance, the average 
voltage at 


the Q output of one of the flipflops will 


be greater than that at the other. This is clearly 
illustrated in the timing diagram. 

The dc level at the output of the differential 
amplifier, A1, is used to control the vco. The 
actual values ‘of components R1...R4,C1 and C2 
depend on the frequency of operation. 





1 
1 
i 
1 
i 
1 
i 
1 


FFAF2- ALLS 
NI = %7a(LS)00 
A1 = LF 356 


È 


i 
i 
i 
i 
1 
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ower failure 
forecaster 


an be extremely useful in, amongst 
microprocessor systems. Should the 
ge fail, the circuit will provide a 
s output a short time before the 
completely. This time delay, 
be sufficient to take emergency 
measures. For ins! storing the data contained 
in certain of the internal processor registers i 
low-power standby random access memory (battery 
powered). 
In the cir 
are two exampl 


This circuit C 
other things, 
main power volta 
logic high level at it 
supply disappears 
although short, can 


ed line, there 


above the dott: 
plies in which 


cuit diagram, 
volt power supi 


les of 5 








the circuit could 
iterconnec! 


relevant in! 


two sets of point 


The circuit ol 
supi 
unsi 


D2 appears at 


the voltage at point 
ms (at each mains hal 


in time transist 


every 20 
moment 


transistor T2, 
ibrator wi 


multivil 


main supply 


the main vol 
become lower 
to the action O 


is then no 


will go high after a m 
then be used to C 


pulse can 
of the type 


be 
ti 
s marl 


perates as f 
ply voltage api 
moothed volt 


poin 


turn 


itage fi 
than 


longer 


mentior 


ked X, Y and Z. 
age, 


t A. As can be 


ill be re-trigge 


f the smoothing C 


shown, are the 


used. Also 
why there are 


ions — this is 


aw smoothed 


iollows: the r: 
the raw 


intB and 
by diodes D1 and 
seen from figure 2, 
A falls below that at point B 
jf cycle). At this 
and therefore 
the monostable 
red, Since the pulse 
proximately 15 ms, 


uously as long as the 
soon as 
tA will 


or T1, 


is on and 


oflop is ai 


ails, the voltage at P 
that at i 
(re-)triggered and thi 


aximum of 15 ms. This output 
all an interrupt routine 


ned above. 
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TTL IC 
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INTRODUCING - from Elektor 
sc/mputer 6) 


build your own 
microcomputer system 





Elektor publishers Ltd. 


This is the second in a series of books describing the construction and operation of a personal 
computer system that can be as large or as small as the constructor desires. 

An updated version of the monitor program (Elbug Il) is introduced together with a number of 
expansion possibilities. By adding the Elekterminal (ASCII keyboard and video interface) to the 
system described in Book One the microcomputer becomes even more versatile. 

Book Two continues with a description of a BASIC interpreter (NIBL-E) and gives complete 
details of a basic microcomputer card which can be either incorporated into the system described 
in Book One or used separately. 

The final chapter of the book gives all the information required to enable the Elektor computer 
to be programmed in the BASIC language. 


ORDER YOUR COPY NOW 


Price — UK £4.00 inc. postage and packing 
Price — Overseas surface mail .£4.20 inc. postage and packing 
When ordering please use the Order Card in this issue 
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JUNIOR COMPUTER BOOK 1 — for anyone wishing to become familiar with (micro)computers, this book 
gives the opportunity to build and program a personal computer at a very reasonable cost. 

Price — UK Bese” KOVEIEDEE So es OUR erede de DE LAURI £4.45) 
JUNIOR COMPUTER BOOK 2 — follows in a logical continuation of Book1, and contains a detailed app- 
raisal of the software. Three major programming tools, the monitor, an assembler and an editor, are dis- 
cussed together with practical proposals for input output and peripherals. 

Price — UK £475. “OVERSEES Yo salt a dear E NM LOU £4.95) 


300 CIRCUITS for the home constructor — 300 projects ranging from the basic to the very sophisticated. 
Prices, WIG. oris 6 ote: era's ak TRE ria EE. TOS seeming rics aac est one £3.70 


DIGIBOOK — provides a simple step-by-step introduction to the basic theory and application of digital 

electronics and gives clear explanations of the fundamentals of digital circuitry, backed up by experiments 
designed to reinforce this newly acquired knowledge. Supplied with an experimenter’s PCB. 

Price eU Ks cic PARA recorte Y ee EO. OO) "OVerseds EN 25 920.06 Jute ee £5.20 
FORMANT — complete constructional details of the Elektor Formant Synthesiser — comes with a FREE? 
cassette of sounds that the Formant is capable of producing together with advice on how to achieve them. 

PRICE EDU KI es EE dad EASON "OVEtrSBaS sra dah Aaa a Vene SU) SII tts £4.70) 
SC/MPUTER (1) — describes how to build and operate your own microprocessor system — the first book of 
a series — further books will show how the system may be extended to meet various requirements. 

Prina UD KE tah brs OC aA ara eo £3370) " Ovetseds. «5 6 aa ia A LU £3.90! 

SC/MPUTER (2) — the second book in the series. An updated version of the monitor program (Elbug II) 

is introduced together with a number of expansion possibilities. By adding the Elekterminal to the 

system described in Book 1 the microcomputer becomes even more versatile. 

Price details on order card. 

BOOK 75 — a selection of some of the most interesting and popular construction projects that were 

originally published in Elektor issues 1 to 8. 

BRIGG aU Ge rs RA as SS i aria £3.50! «Gverseas 55-6 a eot sero dis £3.70 


When ordering please use the Elektor Readers’ Order Card in this issue (the above prices include p. & p.) 


















For personal service visit one of our stores. 
Our new store at Hammersmith is conveniently situated near the end 
of the M4 and the North and South Circular Roads. 
There is excellent street parking on meters a few steps away and 
Hammersmith Underground Station is nearby. Call in and see us’soon 
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320 big pages packed with @ e sey e 
data and pictures of o Bd d e 
Q "650m: an e e 
e e e. 
000? eee 
Over 100,000 copies sold already! æ Same day service on in-stock lines 
Don't miss out on your copy % Very large percentage of our stock lines in stock 


+ Al prices include VAT 
+ Large range of all the most useful components 
In case of difficulty check the coupon below + Fist clas: reply paid envelope with every order 
% Quality components—no rejects—no re-marks 
ma it ea 3: Competitive prices. 
J Sy. as % Your money is safe with a reputable company 
e LJ z On price, service, stock, quality and security it makes 
o e Wi sense now more than ever to make IYMIDURY your 
e M^ first choice for components every hime! 
AOR 
eter 
pa 3 as . 
ECT 
Easy to build, 


e. ee 9. specification. 
Comparable with organs selling for 

up to £1,000. Full construction details 

in Electronics & Music Maker commencing 
March, 198! issue. Back numbers available. 





-m mmmmmmmmmmmmmy 
Post this coupon now. 
Please send me a copy of your 320 page catalogue. 1 enclose £1.25 
nci 25p pBp). "| am not completely satisfied | may return the 
atalogue to you and have my money refunded. !! you live outside the 
UK send £1.68 oF 12 International Reply Coupons. — &7 giga 
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